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1.0 INTRODUCTION 

1.1 SCOPE 

The scope of the Bioinformatics Integration Support Contract (BISC) Phase II is to provide advanced 

information technology support in the production, analysis, archiving, and exchange of scientific data for a 

diverse community of life science researchers. 

1.2 PURPOSE 

The Immunology Database and Analysis Portal (ImmPort) system has been developed by a team led by 

Northrop Grumman Information Systems (NGIS) in partnership with the science team from the 

University of Texas-Southwestern (UTSW) through the BISC Phase II contract. The ImmPort system is 

intended to serve as a long-term, sustainable archive of data generated by investigators funded through the 

Division of Allergy, Immunology and Transplantation (DAIT) of the National Institute of Allergy and 

Infectious Disease (NIAID), National Institutes of Health (NIH). The ImmPort system consists of an 

extensive data warehouse containing an integration of experimental and clinical data supplied by 

NIAID/DAIT-funded investigators and reference data extracted from a variety of public databases. 

Additionally, the resource hosts both internally and externally developed best of breed open source data 

analysis and data set generation tools identified as useful by Immunology researchers.  The ImmPort 

system is freely accessible as a resource to all investigators funded through NIAID/DAIT as well as any 

other DAIT-approved scientist in the research community.   

This System Architecture and Software Design Specification (SASDS) defines the overall ImmPort 

architecture and software design specification identified by the NGIS BISC Team (hereinafter referred to 

as the BISC Team) for the ImmPort system that has been developed for NIAID/DAIT.  The architecture 

and design described in this document focuses on the capabilities that are implemented in the ImmPort 

system as of version 2.12 in November 2011.    

1.3 KEY OBJECTIVES 

The key objective of the SASDS version 4.0 is to provide an update to the hardware specifications of the 

system, provide the database table models used in functional areas systems, and to provide a design 

specification for the full extent of functionality now completed in ImmPort.   

Database Entity Relationship Diagrams (ERD) are provided in the context of the primary functional area 

in which the tables are utilized.  Tables may appear in multiple diagrams where appropriate.  A full ERD 

diagram may be provided on request in a different form, since the breadth of the database schema cannot 

be clearly illustrated in document form.   

In the software design packages, prospective use case diagrams from earlier versions of the document 

have been replaced with screen shots from implemented interfaces and descriptions and packaged with 

the applicable sequence diagrams and class diagrams.  A new tool has been utilized for sequence diagram 

generation that has been found to be more cost effective and easier to maintain due to its scripting 

capabilities.  Additionally, overarching class diagrams representing code for the presentation (Struts 

Actions), business model(EJB) and persistence (DAO + Hibernate) layers have been included to provide a 

context for the reduced class diagrams used to illustrate method calls utilized in that particular software 

feature.   

This document is to be considered a ―work in progress‖ and will evolve during the life of the BISC effort 

as additional requirements are implemented, new requirements are identified, and others are modified or 

deleted. The largest impending change to the ImmPort architecture involves the migration of the ImmPort 

application to hardware at a facility run by the Office of Cyber Infrastructure and Computational Biology 
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(OCICB) within NIAID.  This transfer is in progress and will be completed by the end of 2011.  As such, 

some aspects of the hardware and software architecture will need to be modified following the migration 

to ensure accuracy.  Notes will be made throughout the document highlighting where there may be 

upcoming changes. 

1.4 IDENTIFICATION 

Northrop Grumman IT provides development of the BISC system (ImmPort) under Contract No. 

HHSN266200400076C, ADB Contract No. N01-A1-40076. 

1.5 REFERENCES 

 Northrop Grumman IT Contract No. HHSN266200400076C, ADB Contract No. N01-A1-40076 
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2.0 SYSTEM ARCHITECTURE 

2.1 OVERVIEW  

The ImmPort system is implemented as a n-tier distributed architecture, providing a scalable, pluggable, 

and reusable componentized solution where additional layers or components can be added to 

accommodate current and future needs.  The architecture is comprised of BigIP F5 hardware load 

balancers, a pair of application server nodes running the Redhat Enterprise Linux 5 OS, a 2-node Real 

Application Cluster (RAC) Oracle database, a Network Attached Storage (NAS) and a 3-node grid 

computing environment using the open source Sun Grid Engine (SGE).   

The software organization is implemented using a conventional 3-tier approach, which decouples 

software components into three major areas: the presentation, the business, and the persistence layers.  

Each layer specializes in specific orchestrated functions.  The presentation layer separates the Graphical 

User Interface (GUI) from the complexity of the business rules.   The persistence layer abstracts data 

retrieval and storage from yet another complex layer such as that of a Relational Database Management 

Systems (DBMS). 

The presentation layer utilizes key web technologies, included but not limited to, the Hypertext Markup 

Language (HTML), Extensible Markup Language (XML), Cascading Style Sheets (CSS), Java Server 

Pages (JSP), Asynchronous JavaScript and XML (Ajax),  Extjs, and the Struts Framework.  The business 

tier leverages the Stateless Enterprise Java Beans (EJBs) and the Message Driven Beans (MDBs) stack of 

the Java2 Enterprise Edition (J2EE) framework.   Using the Facade Object Oriented Design pattern, the 

EJBs abstracts the complexity of the underling complex business rules.  Lastly, the persistence layer 

manages all database access and storage and it relies on the successful object-relational mapping (ORM) 

Hibernate library for the Java platform.  

The 3-node Sun Grid computing environment is a key layer of the ImmPort system architecture. It is a 

number crunching environment, where heavy duty, computationally intense jobs are sent to a queue for 

processing.  These jobs or tasks are resource intensive, requiring significant amount of Random Access 

Memory (RAM) and Central Processing Unit (CPU) time as well as Input/Output (IO) resources, 

including network traffic.  Aspects of this will be disabled in initial installations of the deployment of 

ImmPort to OCICB, but details will be specified after the migration is complete.   

The ImmPort System consists of hardware and software configuration items. Hardware configuration 

items (HWCIs) and the ImmPort system hardware architecture are described in Section 2.2. Software 

configuration items (SWCIs) and the ImmPort system software architecture are described in Section 2.3. 

2.2 HARDWARE ARCHITECTURE  

Table 2-1 lists the ImmPort system hardware configuration items on which the ImmPort system software 

configuration items will reside.  This hardware architecture will change slightly in the migration to 

OCICB‘s facility. 

Table 2-1. ImmPort System Hardware Configuration Items 
 

Hardware Configuration Item Description/Purpose 

DMZ In a DMZ configuration, most computers on the LAN run behind a firewall 
connected to the Internet. One or more computers also run in a DMZ; these 
are Web and FTP servers that require fewer restrictions to the Internet. 
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Hardware Configuration Item Description/Purpose 

Firewall A firewall protects a computer network from unauthorized access. Network 
firewalls may be hardware devices, software programs, or a combination of 
the two. A network firewall typically guards an internal network (intranet) 
against malicious access from outside the firewall as well as unauthorized 
access to the outside from within the network. 

Fibre Channel RAID Array Storage 
Device 

High-speed storage in RAID 5 configuration, including Oracle database 
storage and raw reference data storage (source data). 

Database Servers (node1 and node2) The bottom-tier servers (node1 and node2) supporting all aspects of the 
database layer software, as part of a 2-node RAC server configuration.  
Configuration of both Database Servers are identical.  

Application Server The mid-tier server supporting application layer software. 

BigIP F5 Hardware load balancers Top-tier hardware load balancers responsible for managing and distributing 
HTTP requests. 

Router A hardware device that forwards data packets along networks. A router is 
connected to at least two networks, commonly two LANs or WANs or a LAN 
and its ISP’s network. Routers are located at gateways, the places where two 
or more networks connect. A router is located outside the firewall connecting 
the Internet with the firewall. 

Switch A network device that controls the flow of traffic between multiple network 
nodes. 

Fibre Switch A network device that controls the flow of traffic between the two database 
servers and the backup tape device via fiber optic cable. 

Tape Backup Backup and restore and archive capabilities. 

T1 line Broadband cable for data communication. 

Sun Grid Compute Engine (SGE) A 3-node grid computing environment using the open source Sun Grid 
Engine.  The grid supports the queuing and processing of resource intensive 
jobs such as identifying significant co-clustering of genes with similar 
functional properties using the Gene Ontology.  The SGE will be disabled on 
initial deployment at OCICB to be re-instated at a later time. 

Network Attached Storage A file-level hardware storage attached to the network providing data access 
to heterogeneous client computers on the network. 

 

Figure 2-1 shows the ImmPort system hardware and network diagram, illustrating the hardware 

components at each layer and the relationships of all components.  Note that this configuration is based on 

the current implementation at the Northrop Grumman facility.  The intention is to have a similar 

architecture at OCICB, while making use of the load balancing, data backup, networking, environmental, 

and storage capabilities already available at NIAID.  Vendor differences will need to be fully specified in 

a later iteration of this document, however there are known differences in vendors for storage (NetApp 

instead of EMC), firewalls, application servers and database servers (Hewlett Packard instead of Dell) and 

data backup.   

As depicted in Figure 2-1, the ImmPort system is shielded from the Internet cloud by a hardware firewall.  

The firewall is the first line of defense, providing a filtering mechanism based on the Deny All/Grant 

Some paradigm.  Suspicious or unrecognized traffic is discarded and logged where as valid web site 

requests are forwarded to the BigIP F5 hardware load balancers.  The pair of BigIP load balancers provide 

a high availability (HA) configuration and transparent traffic distribution.  Traffic distribution is based on 

a Round Robin Least Connections fashion, where requests are forwarded and scheduled based on the load 

of the underlying application servers.  The pair of application servers depicted in Figure 2-1 in turn 

process the user requests either synchronously or asynchronously.  In other words, the response sent back 

to the user is either immediate or queued for later processing, depending on the anticipated amount of 

resources needed to carry out a unit of computational work.  Generally, analysis jobs such as those 

involving the identification of significant co-clustering of genes with similar functional properties are 

http://www.webopedia.com/TERM/r/packet.htm
http://www.webopedia.com/TERM/r/network.html
http://www.webopedia.com/TERM/r/local_area_network_LAN.htm
http://www.webopedia.com/TERM/r/WAN.html
http://www.webopedia.com/TERM/r/ISP.html
http://www.webopedia.com/TERM/r/gateway.html
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queued for later processing.  In this case, the application servers delegate the work to the Sun Grid Engine 

(SGE) environment depicted in the diagram.  SGE is responsible for managing the execution of 

standalone, parallel or distributed jobs.  The Network Access Storage (NAS) server provides a reliable 

and secure network file server. 

The database layer is the bottom layer in the architecture, adding additional levels of security assurance 

and controls.   The database layer is an Oracle Real Cluster Application enabled solution, and consists of 

dual database servers managing the database and other data on the Fiber Channel RAID array. The Fiber 

array devices support rapid access, high throughput, and fail-over capabilities in case of disk drive failure. 

A tape drive is also attached, providing backup and recovery capabilities, including off-site storage. 

 

Figure 2-1. ImmPort Production Network and Hardware Architecture 
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2.3 SOFTWARE ARCHITECTURE 

The ImmPort system software architecture diagram shown in Figure 2-2 depicts all the components 

comprising the BISC software architecture. Each software component is described in Table 2-2, which 

follows the figure. 

Figure 2-2. ImmPort System Software Architecture  
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Table 2-2. Software Architecture Components 
 

Component Name Description  

Application Server The Application Server contains JBoss Application Server instance(s) and an 
Apache Web Server.  The JBoss App Server is responsible for hosting the 
presentation tier, business logic tier, and the data access tier.  For purposes of 
performance and scalability, multiple application server instances may be utilized to 
support running a cluster of JBoss application servers. The Apache Web Server 
hosts the GBrowse application.   The GenePattern instance runs outside the JBoss 
container.  

Business Tier The business tier abstracts the complexity of the business rules and manages the 
communication between the presentation and database tiers. 

Database Servers (2 nodes) This software component contains two major database areas: Public Data 
Warehouse and Private Project Workspace.  There is also a Raw File Repository 
for staging and backup/archive purposes.  To ensure proper performance and 
scalability, there will be at least two of these servers running Oracle 10g in Real 
Application Cluster mode.   

EJB Container The application tier consists of the Enterprise Java Bean (EJB) container and the 
Java Messaging Service.  The EJB container houses the majority of the application 
logic in terms of data loading/publishing, browsing/querying, journaling, and any 
administrative/management activities.  The JMS component, on the other hand, is 
responsible for the execution of any application logic that is asynchronous in nature.  
This helps reduce the load and distribute the work across the network. 

GenePattern The GenePattern application is a powerful genomic analysis platform, providing a 
number of modules for performing computational tasks involving proteomics, micro 
array analysis, and SNP analysis. 

GBrowse The Generic Genome Browser (GBrowse) is a popular genome browser that is 
implemented in Perl.  GBrowse displays graphical representations of gene 
sequences and allows the user to navigate throughout an organism's genome.  It 
uses the Apache mod-perl library to access the database. 

Hibernate The data access tier utilizes the open source Hibernate library for data access.  
Hibernate provides fine-grained access/update, caching, and transactional 
persistence to the Private Project Workspace database where transactional support 
is required. 

Java Messaging Service Java Messaging Service (JMS) is the standard API for sending and receiving 
messages. 

Java Server Pages Java Server Pages (JSP) is server-side technology for building presentation tier 
components. 

JBoss Application Server JBoss Application Server is an open-source J2EE application server. 

Oracle 10g Database (may be 
upgraded to 11g on deployment 
at OCICB) 

Oracle 10g is a relational database management system (RDBMS).  This software 
component contains all subcomponents that make-up the server-side RDBMS 
software.  This includes, but is not limited to: Cluster Ready Services (CRS) 
software, Real Application Clusters (RAC) software, and RAC database server 
software. The server configuration is a 2-node RAC environment with shared 
Automatic Storage Management (ASM) utilizing ASMLib software. 

Oracle 10g Client (may be 
upgraded to 11g on deployment 
at OCICB) 

This software component contains all subcomponents and utilities that are installed 
as part of the Oracle 10g Client software, currently residing on the ImmPort 
Application Server. This SQL*Plus Client subcomponent is used by the GBrowse 
application software for establishing a remote client database connection for 
retrieval of data for the GBrowse Visualization Tool. 

Persistence Tier The persistence tier manages all database access and storage using the open 
source object relational mapping Hibernate library. 

Presentation Tier The presentation tier manages and renders Graphical User Inteface (GUI) 
components using web technologies such as HTML, CSS, JSP, XML, Ajax, and the 
Struts framework. 
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Component Name Description  

Research Project  

(or Private Project Workspace) 

The Research Project (RP) or Private Project Workspace (PPW) contains all types 
of experimental research data uploaded by ImmPort users for analysis and 
collaboration.  The PPW will contain operational data (such as audit, archive, and 
session activity logging data), and administrative support data.  The ImmPort 
System Research Project data is comprised of many Research Projects. The 
ImmPort System allows certain users such as Principal Investigators the ability to 
create Research Projects, assign users to them, and then allows batch upload of 
experimental research data into that Research Project.  All Research data uploaded 
and created in the ImmPort System as part of a Research Project is given a unique 
identifier (PROJECT_ID).  Additional Analysis Tool data created on Research 
Project data is also given the same unique identifier (PROJECT_ID). 

Reference Data  

(or Public Data Warehouse) 

The Reference Data or Public Data Warehouse (DW) contains any immunology-
related reference data (extracted from other public data warehouses) and any 
experimental data published by the ImmPort user community. This data is 
maintained in separate schemas grouped and divided by data source.  

Raw File Repository The Raw File Repository provides a single location to stage any data (experimental 
or reference) that are about to be published into the DW (directly or via the PPW) or 
uploaded into a user’s PPW. 

Struts Struts is an open-source Model View Controller (MVC) framework for developing 
J2EE web applications. 

Sun Grid Engine (SGE) A 3-node grid computing environment is implemented using the open source Sun 
Grid Engine (SGE).  The grid supports the queuing and processing of resource 
intensive jobs such as identifying significant co-clustering of genes with similar 
functional properties using the Gene Ontology.  The Sun Grid will be initially 
disabled after migration to OCICB with an evaluation made of later reactivating.   

Analysis Tool - TagSNP 
Analysis software code 

Software code written that:  

- creates Prettybase file for input into TagSNP. 

- performs TagSNP analysis using LDSelect algorithm. 

- re-formats and appends data to original analysis output.  

Analysis Tool - Haploview 
Analysis software code 

Software code the performs Haploview Analysis.  

- allows uploading of Haploview dataset files (.ped. and info). 

- allows creation of Haploview dataset files (.ped and .info) from ImmPort data. 

- allows update of Affection Status for ImmPort created of Haploview dataset files 
(.ped and .info). 

- performs Haploview analysis using of Haploview dataset files either uploaded or 
created as input. 

   

2.4 HARDWARE AND SOFTWARE RELATIONSHIP 

Each SWCI will be used in conjunction with one or more HWCIs. While some HWCIs may not be used 

directly by any SWCI, every SWCI requires at least one HWCI. Table 2-3 identifies the HWCIs on which 

each of the ImmPort system SWCIs will be utilized. 

Table 2-3. Software Configuration Item to Hardware Configuration Item Relationship 
 

Software Component 

Name 

Hardware Component  

Name 

Apache Web Server Web Server 

Application Server Application Server 

Business Tier Application Server 

Database Tier (Hibernate) Application Server 

Database Servers Database Servers (node 1 and node2) 

EJB Container Application Server 

Gene Pattern Application Server 
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Software Component 

Name 

Hardware Component  

Name 

GBrowse Application Server 

Hibernate Application Server 

Java Messaging Service Application Server 

JavaServer Pages Application Server 

JBoss Application Server Application Server 

Oracle 10g Database Database Servers (node 1 and node2) 

Oracle 10g Client Application Server 

Research Project  

(or Private Project Workspace) 

Fibre Channel RAID Array Storage Device 

Reference Data  

(or Public Data Warehouse) 

Fibre Channel RAID Array Storage Device 

Presentation Tier (HTML, CSS, 
JSP, XML, Ajax, Struts) 

Application Server 

Raw File Repository Database Servers (node 1 and node2) 

Sun Grid Engine (SGE) Analysis Server  

Analysis Tool - TagSNP 
Analysis software code 

Application Server 

Analysis Tool - Haploview 
Analysis software code 

Application Server 

 

2.5 IMMPORT SYSTEM SECURITY  

The ImmPort system security is based on industry standards and best practices.  It consists of multiple 

levels of security access controls, including logical and physical security models that mitigates risks and 

minimizes threats.  Logical access controls protects the ImmPort software and related subsystems, while 

physical security controls protects the tangible assets.  Collectively, these controls aligned with business 

process, policies and procedures strive to persistently meet the three commons goals of Information 

Systems Security: confidentiality, integrity, and availability (CIA).   

In ImmPort, confidentiality is achieved by guaranteeing the disclosure of information or data to only 

those users of the system who have been properly identified and authorized to have it.  By enforcing and 

validating user names and strong passwords, the ImmPort system validates the identity of a user who 

claims to be who she or he declares to be.  The system then proceeds onto granting the appropriate level 

of access control, therefore correctly authorizing the user to perform or preclude the user from executing 

specific system functionality.  User credentials (i.e., username/passwords) travel across the wires using 

strong encryption and proven web technologies such as HTTP over the Secure Sockets Layer (SSL) 

protocol. 

Integrity, on the other hand, is attained in ImmPort by ensuring the data submitted by the users of the 

system is not tampered with or changed either by accident or malicious activities. Because the data is 

stored securely on the backend databases, which are behind the firewall and other network devices, the 

risks are minimized and the integrity of the data is kept as it travels from one layer onto another. 

Lastly, the availability of the system is key and part of the ImmPort system security and assurance.  

ImmPort is implemented using redundancy, where possible, especially in those areas that are most 

critical.  Examples of this include a pair of application server nodes, a pair of database nodes, and a pair 

of hardware load balancers.  At any point, if one of the nodes in each pair goes down, the other node takes 
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over transparently.  In addition, RAID-5 for redundancy is commonly deployed across advanced data and 

network storages. 

To focus on confidentiality, integrity and availability, the ImmPort systems implements logical access 

controls using hardware and software solutions.  On the front line of defense, a combination of hardware 

firewalls, switches, routers and other network devices protects the internal network from the Internet 

cloud.  Advanced Intrusion Prevention Systems and Intrusion Detection Systems network appliances are 

in place to identify and block malicious activities, and log and report such activities.  A Deny All, Allow 

Some set of rules is enforced in multiple layers of the network.  This in turn grants processes, services and 

users access to network resources, while discarding and logging untrusted requests.  Valid HTTP requests 

are furthered filtered using a Role Based Access Control (RBAC) mechanism, which allocates specific 

roles to users.  Each role is assigned one or more privileges.  For example, a user who has been correctly 

authenticated and authorized as a Principal Investigator can perform tasks such as creating a project 

workspace and assigning users to such project.  Furthermore, there are specific security filters that cannot 

be enforced using traditional roles.  In this case, a programmatic security approach is in place to verify 

business rules such as validating a contract/grant is still active or a user is member of a project.      

Physical security controls are also in place, which include monitoring devices such as cameras and 

temperature and humidity sensors.  These sensors trigger alerts by email or other means to network staff 

when configurable thresholds exceeds desirable limits.  The server rooms are equipped with electronic 

locks and only authorized personnel is allowed access to the server room facilities.  After move to the 

OCICB facility, all of these capabilities will be utilized for ImmPort as is already available to all NIAID 

computational resources. 
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3.0 IMMPORT DATABASE ARCHITECTURE AND DESIGN 

3.1 OVERVIEW OF THE IMMPORT DATABASE ARCHITECTURE  

The ImmPort system database architecture is stored and maintained in an Oracle 10gR2 Enterprise 

Edition database utilizing Real Application Clusters (RAC), installed on a Linux EL5 operating system. 

Installed database options include Oracle Partitioning, On-Line Analytical Processing (OLAP), and 

Oracle Data Mining (ODM) options. The RAC environment provides necessary system load distribution 

and load balancing, while at the same time providing system redundancy and failover capabilities. 

 

The ImmPort database architecture consists of four RAC database system environments as described 

below: 

 BCDEV- ImmPort Development RAC database instance - Oracle 10gR2 (default for BISC project 

team), consisting of two database server nodes (BCDEV1 and BCDEV2) 

 BCTST - ImmPort Test RAC database instance – Oracle 10gR2 (default for pre-production, data 

staging, and testing activities), consisting of two database server nodes (BCTST1 and BCTST2)  

 BCPUB - ImmPort Production RAC database instance – Oracle 10gR2 (default for all ImmPort 

system users), consisting of two database server nodes (BCPUB1 and BCPUB2). 

 BCTRN - ImmPort Training One-Node RAC database instance – Oracle 11gR1 (default for 

training BISC project team, and for system software installation and upgrade testing), consisting of 

a one-node RAC database server (BCTRN1). 

 Upon deployment to OCICB, in addition to the BCPUB database instances being deployed at the 

NIAID facility, an additional QA database instance will be housed at that facility to perform 

installation testing.  Specifications for this system can be provided in a later iteration of this 

document. 

These four RAC databases contain multiple schemas and data marts that support all aspects of the 

development, training, deployment, and maintenance lifecycle of the ImmPort system. These RAC 

environments have the capability to support additional database servers if needed in the future for 

expanded scalability to meet performance needs required as ImmPort system user growth and ImmPort 

system load increases. 
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Below is a diagram depicting the four RAC database environments along with the high-level hardware 

server components.  The production environment going forward will exist at the OCICB facility, and this 

diagram will necessarily change. 

Figure 3-1. Server Architecture Diagram for Production, Development, Test, and Training 
Environments 
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3.1.1 ImmPort Development Database (BCDEV) 

The ImmPort Development database supports the database development-related activities that are 

performed on a daily basis by the BISC project team. This is the default database for the BISC project 

team, allowing separate connection route to the ImmPort database, and supports daily deployments of 

new development and maintenance software releases. This separate connection and database ensures that 

the BISC project team activities do not impact normal ImmPort production users and their activities, 

which are performed on the ImmPort Production database (BCPUB), or that they also do not impact the 

ImmPort testing activities, or the monthly data refreshing data staging activities performed on the 

ImmPort Test database (BCTST) by the BISC project team. 

 Common activities on BCDEV database include:  

 Connections to the database for all aspects of ImmPort system design and development  

 Design, development, and loading of new/revised ImmPort data structures. 

 Provide an amount of ImmPort database content sufficient for front-end, middle-tier, analytic tool 

development, and for systems integration development purposes. 

 Design, development, and implementation of database objects for administration data, 

experimental data, and reference data. 

 Design and development related to database programming, system-level programming, DBA 

activities, system administration activities, data processing, and data publishing activities. 

 

3.1.2 ImmPort Test Database (BCTST) 

The ImmPort Test database is used for system and user acceptability testing, and also serves as a staging 

environment for staging, pre-processing, and loading (ETL activities) of ImmPort Reference data that is 

refreshed on a monthly basis.  A dual-schema design is used for all types of Reference data provides 

100% up-time capability while ETL activities are being performed. This database is the default instance 

for end-users participating in testing new functionality and/or enhanced functionality. 

Common activities on BCTST database include:  

 System testing, Regression testing, and user acceptability testing for new development and 

maintenance software releases.  

 Testing related to System defects, both in current production releases, and in development 

software releases.  

 Establishment of standardized data collection of reference data via FTP from public data sources 

to the FTP server and subsequent transfer of data to the ImmPort Test instance (BCTST). 

 Initial creation, update, and maintenance of complete database staging environment and all 

database objects, data streams, and server dependencies that are associated with the extraction, 

transformation, and loading (ETL) of public reference data. 

 

3.1.3 ImmPort Production Instance (BCPUB)  

The ImmPort Production database supports the user community for their normal ImmPort connections, 

serving as the default connection to the ImmPort database via the application server. 

3.2 OVERVIEW OF THE IMMPORT DATABASE DESIGN AND CONTENT 

Database design is defined as, "Design of the logical and physical structure of one or more databases to 

accommodate the information needs of the users in an organization for a defined set of applications." The 
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ImmPort design process consists of planning and analysis, conceptual design, logical design, physical 

design, and implementation. Due to space constraints, however, the data models in this document have 

been limited in scope to show necessary and active areas of database environment.  The areas include 

experimental research data and clinical data, reference data, and analytic tools.  The document includes 

Entity-Relationship (ER) diagrams for the relevant tables across these general functional areas. 

3.2.1 Overall Database Design 

The ImmPort database consists of multiple schemas and, where needed, specific data marts within those 

schemas. These schemas and data marts contain many types of Oracle database objects and sub-objects 

including, but not limited to: tables, views, materialized views, triggers, sequences, types, functions, 

procedures, packages, package bodies, database links, indexes, table partitions, index partitions, lobs, lob 

partitions, synonyms, etc.  The ImmPort system database currently contains over 103,000 database 

objects, with system, schema, and object traceability available inherently built into the Oracle 10g 

database via the suite of Oracle DBA and USER views. (Some database view examples include:  

DBA_TABLES, USER_TABLES, DBA_VIEWS, USER_VIEWS, DBA_MVIEWS, USER_MVIEWS, 

etc.). 

The current ImmPort system schemas, and the total number of main database objects per schema are 

listed in Table 3-1 below. The table shows both primary and matching alternate database schemas (where 

applicable). The alternate database schemas are utilized for data refresh of Reference data on a monthly 

basis, and on a weekly basis for some loading activities, allowing for instantaneous switching (pointing) 

to new monthly database objects content, and 100% up-time for content provided in the Reference data 

module. It also allows for easy QC of the current month‘s data against previous month‘s data, and the 

unique ability to switch back to the previous month‘s data, in the event of a problem with the new data, or 

the data refresh process or publishing. The main database objects include: tables, views, and materialized 

views. All database objects are tracked and maintained using various DBA tools such as the suite of tools 

available with Oracle Enterprise Manager 10g and with TOAD for Oracle Suite with DBA module.  

Table 3-1 ImmPort Database Schemas 
 

ImmPort 

Area 

Primary 

Database 

Schemas  

 

Alternate 

Database 

Schemas 

(if applicable - 

used 

forReference 

Data Refresh) 

Total Number of 

Main Database 

Objects 

(Tables-Views-

Materialized 

views) 

Schema Description  

DBA 
Administration 

Administration  5 Contains Oracle DBA administration information.   

Reference Data 
(or Public Data 
Warehouse) 

BISC Data 1 BISC Data 2 21 Tables 

16 Materialized Views 

Contains the main data tables and views of the DW.  This 
includes both reference data extracted from public 
sources, and in the future, published experimental data 
released to the ImmPort user community.  

AFCS ** AFCS1 ** 6 Contains Alliance for Cellular Signaling (AfCS) yeast two-
hybrid data.   

AFFYMETRIX ** AFFYMETRIX1 ** 6 Contains tables to support Affymetrix platform information.  

AGI AGI1 

(data refresh 
weekly) 

15 Contains Animal data loaded from external partner  

BIND BIND1 4 Contains Biomolecular Interaction Network Database 
(BIND) protein interactions data and complex-to-subunits 
data. 
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ImmPort 

Area 

Primary 

Database 

Schemas  

 

Alternate 

Database 

Schemas 

(if applicable - 

used 

forReference 

Data Refresh) 

Total Number of 

Main Database 

Objects 

(Tables-Views-

Materialized 

views) 

Schema Description  

BIOCYC ** BIOCYC1 ** 2 Contains Pathway data from BioCyc data source.   

CLASSIFI CLASSIFI1 10 Contains the main CLASSIFI database source information 
as part of Gene Ontology database (GO Database).  This 
schema is used for CLASSIFI alogorithm wthin gene 
expression analysis 

DBMHC ** DBMHC1 ** 8 Contains data obtained (downloaded) from dbMHC. 

DBSNP  11 Contains dbSNP flat data, dbSNP sequence data, dbSNP 
HapMap data, and dbSNP Hapmap genotype data for 5 
populations. Current SNP data are for the human species 
only. 

DIP ** DIP1 ** 0 Tables FUTURE USE - NOT USED.  May contain DIP schema 
data in the future. 

ENTREZ ENTREZ1 19 Contains Entrez Gene data publicly available at 
ftp://ftp.ncbi.nih.gov/gene/DATA.  Also contains MIM title 
information for Online Mendelian Inheritance in Man. 

GB_HG17 GB_HG171 7 Contains tables in the GBrowse schema for Human Hg17 
(NCBI Build 35). Data currently includes all human Hg17 
data, Ref gene track, Known gene track, 5 LDSelect 
TagSNP HapMap Population tracks, 6 specific SNP tracks, 
and attributes including ImmPort Genes list, and gene 
symbols. 

GB_HG18 GB_HG181 7 Contains tables in the GBrowse schema for Human Hg18 
(NCBI Build 36). Data currently includes all human Hg18 
data, Ref gene track and Known gene tracks only. 

HOMOLOGENE HOMOLOGENE1 1 Contains homolog data from NCBI. 

KEGG KEGG1 9 Contains Kyoto Encyclopedia of Genes and Genomes 
(KEGG) pathway information. 

MHC_SEQ_VAR MHC_SEQ_VAR1 39 Contains HLA Sequencing data.  

MIPS ** MIPS1 ** 4 Molecular Interaction Protein System (MIPS) information.  

ONTOLOGY ONTOLOGY1 4 Contains 3 tables for the ImmPort Ontology browser, and 1 
table for the Protégé v3.0 Ontology table. 

REACTOME REACTOME1 2 Contains protein interaction data from Reactome.  

TAXONOMY TAXONOMY1 3 Contains taxonomy (names.dmp) data from NCBI. 

UCSC UCSC1 5 Contains known gene data and Refgene data for several 
species from UCSC. 

UNIPROT UNIPROT1 14 Contains all Swiss-Prot protein data from UniProt 
Knowledgebase data source. 

Research Data 

(includes 
Research 
Project / Private 
Project 
Workspace) 

Research Data 
Schema 

 260 Tables 

4 Materialized views 

44 Views 

Contains all objects defined for Research Data.  This 
includes all experimental data, metadata, and results batch 
uploaded, or created on-line via Analysis Tools. All 
Research Data is located in a defined Research Project or 
Collaborative Project area.  The Research Data  schema 
also includes data tables associated with user registration, 
user logon, contract/grants, programs, research projects, 
experiments, analysis tool tables, lookup tables (containing 
coded values), and other miscellaneous administration 
tables required for the ImmPort System application. 
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ImmPort 

Area 

Primary 

Database 

Schemas  

 

Alternate 

Database 

Schemas 

(if applicable - 

used 

forReference 

Data Refresh) 

Total Number of 

Main Database 

Objects 

(Tables-Views-

Materialized 

views) 

Schema Description  

Clinical 
Research Data 

(includes 
Research 
Project / Private 
Project 
Workspace) 

Clinical Data 
Schema 

 65 Tables 

17 Views 

Contains all objects defined for Clinical Research Data.  
This includes all data tables related to Studies, both 
clinical and non-clinical. The Clinical data schema includes 
data areas such as: Study Design,  Biomaterial 
Transforms, Adverse Events, Assessments, Lab Tests, 
Lab Test Analysis & Derived Measures, and Outcome 
Measures. 

Clinical 
Research Data 

(includes 
Research 
Project / Private 
Project 
Workspace) 

Clinical Staging 
Schema 

 400+ External Tables 

2 Tables 

 

Contains all objects related to Staging and ETL of Clinical 
Research Data.  This includes all external tables related to 
Studies, both clinical and non-clinical. The Clinical Staging 
schema includes data included in both Study Design and 
Clinical Data batch upload data submission packages 
prepared for each Study. Each Study may contain up to 
approx. 50 files/tables of data. They include areas such as: 
Study Design, Biomaterial Transforms, Adverse Events, 
Assessments, Lab Tests, Lab Test Analysis & Derived 
Measures, and Outcome Measures. 

Research Data 
(includes  
Database Audit 
History and 
Archive tables 
for 
DEVELOPER 
schema) 

Audit schema  150 Tables 

 

Contains all objects defined for ImmPort's Database Audit 
History and Archive features and capabilities. This 
includes a large subset of tables in the Audit schema with 
audit and archive columns added to each table.   ImmPort 
System application inserts data into this schema as 
Research data is updated or deleted.  With this schema, a 
chronological database audit and archive history and 
logging activity is achieved. 

DB connectivity 

for Batch 
Upload 

Data Submission 
schema 

 0 Tables This schema is used exclusively to support Sign Sign-On 
(SSO) connectivity to the database for Batch Upload 
processing. 

DB connectivity 
for Login etc. 

General user 
schema 

 0 Tables This schema is used exclusively to support Sign Sign-On 
(SSO) connectivity to the database for the ImmPort 
system. The front-end application utilizes this schema and 
associated roles and privileges to perform database 
connection and to support the various database actions 
requested by the user. It provides independent database-
connectivity support for the ImmPort manage connection 
pool. 

DB connectivity 

for Gene 
Expression 
Analysis 
Module 
(GenePattern) 

GenePattern 
schema 

 0 Tables This schema is used exclusively to support Sign Sign-On 
(SSO) connectivity to the database for the Gene 
Expression Analysis Module (GenePattern), and provides 
independent database-connectivity support for the 
GenePattern application managed connection pool.  

DB connectivity 

for HLA 
Analysis Tool 

HLA Analysis 
schema 

 0 Tables This schema is used exclusively to support Sign Sign-On 
(SSO) connectivity to the database for the HLA Analysis 
Module, and provides independent database-connectivity 
support for the HLA application managed connection pool.  
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** NOTE:   Schema is currently NOT USED.   

 

3.2.2 Overview of the ImmPort Database Design, Implementation, and Deployment 
Process 

All database design for the ImmPort system has progressed from conceptual models, through logical 

models, to physical models.  This database modeling takes place at the DBA level utilizing several data 

modeling and development tools. Once data models have been developed and their designs meet project 

goals and requirements, these models are then used as a reference to create the actual physical database.  

The physical database schemas and objects are then created using the models as reference in the design 

and development process.  Initially all physical data models are created and implemented in the 

Development database environment.  Additionally, mock-ups, Powerpoint slides, use case diagrams, and 

other materials are used as design tools and aid in the overall design and development. At this point, the 

main development phase of the process begins, where database software, database applications, database 

schemas, and all types of database objects are created, modified, linked or associated, removed and/or 

replaced, refined, and ultimately constantly maintained.  Once development is complete, this process is 

implemented in the Test database environment. As changes and necessary additions are identified, they 

are once again designed and implemented in the Development database environment, and then when they 

are ready for testing, they are re-deployed to the Test database environment, where they are once again 

tested, many times incrementally. Regression testing, where applicable and necessary, is also performed 

as an integral part of the testing and acceptance process. Once final acceptance is given, then the database 

design is deployed to the Production database environment, at a scheduled time, where once again it is 

tested before ImmPort users are granted access.  This completes the database design, implementation and 

deployment process into the Production database environment.  

3.2.3 Overall ImmPort System Architecture 

For database performance, optimization, or visualization purposes, customized data marts are created that 

may span more than one subject area. These data marts can be logical and/or physical views consisting of 

summary-level, horizontal and/or vertical views of the atomic-level data. The OLAP option provides the 

capability to create different dimensions and views of the data without the need to replicate data at 

different summarization levels or organization levels.  Below is a summary of the subjects areas and their 

object content.  For visualized content, these subject areas as described as data models in subsequent 

Sections 4 and 5.  

Research Data subject areas (covered in Section 4) include: 

 ImmPort Administration 

 Research Projects and Collaborative Projects 

 Research Data (experimental and mechanistic) 

 Research Data (clinical) 

 Lookup tables 

 Analysis Tools 

 Other  

  

Reference Data subject areas (covered in Section 5) include: 

 NCBI Entrez Gene and Taxonomy 

 Genomic gene and gene structure 
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 Gene expression platform annotation (Affymetrix, Illumina, Agilant) 

 Pathways 

 Basic Protein  

 Basic Protein Interactions 

 Protein-protein Interaction Networks 

 SNP polymorphism 

 MHC and microsatellite polymorphism 
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4.0 RESEARCH DATA MODELS 

4.1 IMMPORT ADMINISTRATION  

 

The ImmPort system contains a core set of database objects pertaining to the administration of the system. 

The table objects in Figure 4-1 stores the information needed to administer the use of ImmPort and enable 

the basic user login and system functions required.  

 

Figure 4-1. ImmPort Administration Data Model 

PROJECT_ASSIGNED_USER

PROJECT_ID: INTEGER (FK)

USER_ID: NUMBER(6) (FK)

ACCESS_TYPE_ID: VARCHAR2(2) (FK)

PROGRAM_INFO

PROGRAM_ID: INTEGER

TITLE: VARCHAR2(200)

SHORT_TITLE: VARCHAR2(100)

PROGRAM_ABSTRACT: VARCHAR2(1000)

START_DATE: DATE

END_DATE: DATE

EXTENDED_DATE: DATE

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROJECT_OFFICER: NUMBER(6)

DEPUTY_PROJECT_OFFICER: NUMBER(6)

CREATED_BY: VARCHAR2(12)

USER_INFO

USER_ID: NUMBER(6)

LAST_NAME: VARCHAR2(50)

SECRET_QUESTION_ID: VARCHAR2(2)

MIDDLE_INITIAL: VARCHAR2(1)

USER_COMMUNITY_ID: VARCHAR2(2)

FIRST_NAME: VARCHAR2(50)

PHONE_NUMBER: VARCHAR2(30)

EMAIL_ADDRESS: VARCHAR2(100)

PASSWORD: VARCHAR2(30)

SECRET_QUESTION_ANSWER: VARCHAR2(20)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

INSTITUTION: VARCHAR2(50)

LAST_UPDATED_BY: VARCHAR2(12)

USER_LOGIN_NAME: VARCHAR2(12)

ADDRESS: VARCHAR2(255)

RESET_PASSWORD_FLAG: VARCHAR2(1)

EMPLOYEE_ID: VARCHAR2(20)

APPROVED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

USER_STATUS_ID: VARCHAR2(1)

AGREEMENT_DATE: DATE

AGREEMENT_ACCEPTANCE: VARCHAR2(1)

WHY_REGISTER: VARCHAR2(200)

REFERENCE_ID: NUMBER

DEPARTMENT: VARCHAR2(200)

PI_NAME: VARCHAR2(200)

INTL_PHONE_NUMBER_FLAG: VARCHAR2(1)

USER_SESSION_LOG

USER_SESSION_ID: NUMBER

USER_LOGIN_NAME: VARCHAR2(12)

SESSION_DATE: DATE

SESSION_ACTIVITY_CODE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

REMOTE_IP: VARCHAR2(20)

START_TIME: DATE

END_TIME: DATE

QUERY_PARAMS: VARCHAR2(4000)

USER_ID: NUMBER(6) (FK)

CG_USER_INFO

CG_ID: NUMBER(6) (FK)

USER_ID: NUMBER(6) (FK)

ROLE_TYPE_ID: VARCHAR2(2)

ASSOC_STATUS_ID: VARCHAR2(1)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RESEARCH_PROJECT_INFO

PROJECT_ID: INTEGER

TITLE: VARCHAR2(100)

KEYWORDS: VARCHAR2(200)

DESCRIPTION: VARCHAR2(4000)

GOAL: VARCHAR2(256)

DATE_CREATED: DATE

PROJECT_EXPIRATION_DATE: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RPI_TYPE: VARCHAR2(20) (FK)

CONTRACT_GRANT_INFO

CG_ID: NUMBER(6)

TITLE: VARCHAR2(200)

SHORT_TITLE: VARCHAR2(100)

CG_NUMBER: VARCHAR2(50)

CG_ABSTRACT: VARCHAR2(4000)

START_DATE: DATE

END_DATE: DATE

EXTENDED_DATE: DATE

PROGRAM_ID: INTEGER (FK)

PROJECT_OFFICER: NUMBER(6)

DEPUTY_PROJECT_OFFICER: NUMBER(6)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)

KEYWORDS: VARCHAR2(300)

DATE_LAST_UPDATED: DATE

CG_STATUS_ID: VARCHAR2(1)

SHAREPOINT_ACCESS_FLAG: VARCHAR2(1)

LK_RPI_TYPE

RPI_TYPE: VARCHAR2(20)

RPI_DESCR: VARCHAR2(100)

LAST_UPDATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

LK_PROJECT_ACCESS_TYPE

ACCESS_TYPE_ID: VARCHAR2(2)

ACCESS_TYPE_NAME: VARCHAR2(20)

ACCESS_TYPE_DESCR: VARCHAR2(50)

CREATION_DATE: DATE

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)
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4.2 RESEARCH PROJECTS AND COLLABORATIVE PROJECTS, AND THE SEMI-PUBLIC 

WORKSPACE 

 

Project areas provide DAIT-funded scientists a place where they can store pre-publication experimental 

research data, experimental results, clinical data and other related data (e.g., biological sample data, 

subject data, study design, etc.). This Project data storage provides ImmPort users the ability to conduct 

data sharing, perform data queries, and utilize analysis tools integrated in ImmPort. PI users and PM users 

have the ability to create and update Projects, and also to assign/de-assign users to Projects.  Upon Project 

creation, each Project is given a unique identifier (PROJECT_ID) which is then used exclusively on all 

data submitted and created within ImmPort.  

Projects can have four different types: Research Projects (also known as Private Project Workspaces), 

Collaborative Projects (also known as Collaborative Workspaces), Semi-Public Workspace, and the 

Public Workspace.   

Authorization and access control to a physical data record within a Research Data table, is done through 

the exclusive use of the PROJECT_ID identifier and its linkage to the accompanying RPI table, and at a 

lower level, the ImmPort User's USER_LOGIN_NAME for access within a Project.  For example, to 

determine if a given Subject row from the SUBJECT_ORG_INFO table belongs to a specific Research 

Project, Collaborative Projects or the Semi-Public Workspace one would check the RPI_2_SUBJECT 

table for the appropriate records.   

The Research Project area provides a private and secure workspace for DAIT-funded users to submit, 

upload, and create research and analysis data online in ImmPort. A row of research data must be 

associated with one and only one Research Project and the associated Research Project is chosen at the 

time of data submission. 

Collaborative Project areas provide DAIT-funded scientists a place where they can share any type of pre-

publication experimental research data that is initially stored in a Research Project.  PI users and PM users 

have the ability to create and update Collaborative Projects, and also to assign/de-assign users to 

Collaborative Projects.   

After research data is shared to the Semi-Public Workspace, it is available to all registered users.  At the 

time of sharing, an additional record is created in the accompanying RPI table for each research data 

entity shared that is linked to the record in the RESEARCH_PROJ_INFO table with type = ―SPW‖. 

Data that can be made available to users in the general public (i.e., those without an ImmPort login) can 

be associated with the Public Workspace.   

Figure 4-2 shows tables designed to store the Research Project, Collaborative Project, and Semi-Public 

workspace information and linkages to the Research Data and RPI tables.  
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Figure 4-2. Research Projects, Collaborative Projects and Experiment Groups Data Model 

 

 

  

USER_INFO

USER_ID: NUMBER(6)

LAST_NAME: VARCHAR2(50)

SECRET_QUESTION_ID: VARCHAR2(2)

MIDDLE_INITIAL: VARCHAR2(1)

USER_COMMUNITY_ID: VARCHAR2(2)

FIRST_NAME: VARCHAR2(50)

PHONE_NUMBER: VARCHAR2(30)

EMAIL_ADDRESS: VARCHAR2(100)

PASSWORD: VARCHAR2(30)

SECRET_QUESTION_ANSWER: VARCHAR2(20)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

INSTITUTION: VARCHAR2(50)

LAST_UPDATED_BY: VARCHAR2(12)

USER_LOGIN_NAME: VARCHAR2(12)

ADDRESS: VARCHAR2(255)

RESET_PASSWORD_FLAG: VARCHAR2(1)

EMPLOYEE_ID: VARCHAR2(20)

APPROVED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

USER_STATUS_ID: VARCHAR2(1)

AGREEMENT_DATE: DATE

AGREEMENT_ACCEPTANCE: VARCHAR2(1)

WHY_REGISTER: VARCHAR2(200)

REFERENCE_ID: NUMBER

DEPARTMENT: VARCHAR2(200)

PI_NAME: VARCHAR2(200)

INTL_PHONE_NUMBER_FLAG: VARCHAR2(1)

USER_SESSION_LOG

USER_SESSION_ID: NUMBER

USER_LOGIN_NAME: VARCHAR2(12)

SESSION_DATE: DATE

SESSION_ACTIVITY_CODE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

REMOTE_IP: VARCHAR2(20)

START_TIME: DATE

END_TIME: DATE

QUERY_PARAMS: VARCHAR2(4000)

USER_ID: NUMBER(6) (FK)

LK_RPI_TYPE

RPI_TYPE: VARCHAR2(20)

RPI_DESCR: VARCHAR2(100)

LAST_UPDATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

LK_PROJECT_ACCESS_TYPE

ACCESS_TYPE_ID: VARCHAR2(2)

ACCESS_TYPE_NAME: VARCHAR2(20)

ACCESS_TYPE_DESCR: VARCHAR2(50)

CREATION_DATE: DATE

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)

RESEARCH_PROJECT_INFO

PROJECT_ID: INTEGER

TITLE: VARCHAR2(100)

KEYWORDS: VARCHAR2(200)

DESCRIPTION: VARCHAR2(4000)

GOAL: VARCHAR2(256)

DATE_CREATED: DATE

PROJECT_EXPIRATION_DATE: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RPI_TYPE: VARCHAR2(20) (FK)

PROJECT_ASSIGNED_USER

PROJECT_ID: INTEGER (FK)

USER_ID: NUMBER(6) (FK)

ACCESS_TYPE_ID: VARCHAR2(2) (FK)

RPI_2_EXPERIMENT

PROJECT_ID: INTEGER (FK)

EXP_ACC_NUM: VARCHAR2(10) (FK)

ORIGINAL_PROJECT_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

UPLOAD_REGISTRATION

UPLD_REG_ID: NUMBER

USER_ID: NUMBER(6)

PROJECT_ID: INTEGER

CG_NUMBER: VARCHAR2(50)

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

UPLD_REG_STATUS: VARCHAR2(50)

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATA_FORMAT: VARCHAR2(100)

NOTE: VARCHAR2(4000)

SUBMISSION_REPORT: CLOB

METADATA_FORMAT: VARCHAR2(50)

UPLD_FILE_NAME: VARCHAR2(100)

DELETE_FLAG: VARCHAR2(1)

UPLOAD_FILE_SIZE: VARCHAR2(50)

UPLOAD_METHOD: VARCHAR2(20)

UPLOAD_REG_RESULT

UPLD_REG_RSLT_ID: NUMBER

DATE_CREATED: DATE

UPLD_TCT_NUM: VARCHAR2(100)

DATE_LAST_UPDATED: DATE

UPLD_REG_ID: NUMBER (FK)

FILE_NAME: VARCHAR2(200)

FILE_PARSE_STATUS: VARCHAR2(50)

FILE_PARSE_EXCEPTION: VARCHAR2(4000)

DESCRIPTION: VARCHAR2(4000)

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)

RPI_2_FILE_INFO

PROJECT_ID: INTEGER (FK)

FILE_INFO_ID: INTEGER (FK)

ORIGINAL_PROJECT_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RPI_2_EXPERIMENTAL_SAMPLE

PROJECT_ID: INTEGER (FK)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10) (FK)

EXP_ACC_NUM: VARCHAR2(10) (FK)

ORIGINAL_PROJECT_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RPI_2_BIOLOGICAL_SAMPLE

PROJECT_ID: INTEGER (FK)

BIO_SAM_ACC_NUM: VARCHAR2(10) (FK)

ORIGINAL_PROJECT_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RPI_2_EXP_SAM_REAGENT

PROJECT_ID: INTEGER (FK)

EXP_SAM_REA_ACC_NUM: VARCHAR2(10) (FK)

ORIGINAL_PROJECT_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RPI_2_PROTOCOL

PROJECT_ID: INTEGER (FK)

PROT_ACC_NUM: VARCHAR2(10) (FK)

ORIGINAL_PROJECT_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RPI_2_SUBJECT

PROJECT_ID: INTEGER (FK)

SUBJECT_ORG_ACC_NUM: VARCHAR2(10) (FK)

ORIGINAL_PROJECT_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RPI_2_STUDY

STUDY_ACC_NUM: VARCHAR2(15)

PROJECT_ID: NUMBER (FK)

ORIGINAL_PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RPI_2_FLOW_FLOCK_DATA_INPUT

PROJECT_ID: INTEGER (FK)

FLOCK_INPUT_ID: NUMBER (FK)

ORIGINAL_PROJECT_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)
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4.3 EXPERIMENTAL RESEARCH DATA 

 

The Experimental Research data area consists of DAIT-funded pre-publication experimental research 

data, experimental results, and other related data areas.  This includes the following major data areas:  

 batch upload registration and raw data file storage information 

 experiment information 

 experimental samples 

 experimental results 

 protocol information  

 subject information 

 biological samples 

 experiment sample reagents 

 annotation information on experiment sample reagents 

 analytes 

 treatments 

 

The Experiment Research data area is defined as a central data repository for all data that is received 

through ImmPort's Experiment Data Submission module. All data submission is principally done via 

batch upload processing submitted online by ImmPort users.  ImmPort users can upload all types of 

research data into their respective Research Project(s). The Experiment Research data model is broken in 

three parts as shown in Figure 4-3, Figure 4-4, and Figure 4-5.  They capture all of the major data areas as 

bulleted above.  
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Figure 4-3. Batch Upload Tables - Experimental Research Detail - Part 1 of 3 

 

EXP_SAM_2_FILE_INFO

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

EXP_ACC_NUM: VARCHAR2(10)

FILE_INFO_ID: INTEGER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

EXP_2_PROTOCOL

PROT_ACC_NUM: VARCHAR2(10)

EXP_ACC_NUM: VARCHAR2(10)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

EXPERIMENT

EXP_ACC_NUM: VARCHAR2(10)

USER_DEF_EXP_ID: VARCHAR2(100)

EXP_TYPE_NAME: VARCHAR2(50)

TITLE: VARCHAR2(200)

HYPOTHESIS: VARCHAR2(4000)

EXP_MEA_TECH_NAME: VARCHAR2(50)

RATIONALE: VARCHAR2(4000)

EXPERIMENTERS_LIST: VARCHAR2(500)

CREATED_BY: VARCHAR2(12)

PROJECT_ID: INTEGER

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

KEYWORDS: VARCHAR2(500)

LAST_UPDATED_BY: VARCHAR2(12)

QC_MEASURES: VARCHAR2(500)

SUBMITTER: VARCHAR2(50)

PI_NAME: VARCHAR2(50)

SUBMISSION_DATE: DATE

CG_NUMBER: VARCHAR2(50)

DESCRIPTION: VARCHAR2(4000)

PUBLISH_FLAG: VARCHAR2(1)

PUBLISH_DATE: DATE

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

REASON_4_DELETION: VARCHAR2(100)

DELETE_FLAG: VARCHAR2(1)

DELETE_FLAG_SET_DATE: DATE

UPLD_TCT_NUM: VARCHAR2(100)

EXPERIMENTAL_SAMPLE

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

EXP_ACC_NUM: VARCHAR2(10)

EXP_SAMPLE_NAME: VARCHAR2(200)

EXP_SAMPLE_DESCR: VARCHAR2(500)

EXP_SAMPLE_USER_DEF_ID: VARCHAR2(100)

EXP_SAMPLE_DATA_FORMAT: VARCHAR2(100)

EXP_SAMPLE_RESULT_SCHEMA: VARCHAR2(50)

EXP_SAMPLE_REPL_GRP_ID: VARCHAR2(50)

EXP_RESULTSET_NAME: VARCHAR2(200)

UPLD_TCT_NUM: VARCHAR2(100)

UPLD_RSLT_STATUS: VARCHAR2(20)

EXP_SAM_RESULT_DESCR: VARCHAR2(500)

EXP_SAM_RESULT_TOT_RECS: NUMBER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

ALTERNATE_ES_NAME: VARCHAR2(200)

ALTERNATE_ES_DESCR: VARCHAR2(500)

DELETE_FLAG: VARCHAR2(1)

DATE_DELETED: DATE

DELETED_BY: VARCHAR2(12)

FACS_ANALYZED_RESULT

EXP_ACC_NUM: VARCHAR2(10)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

RESULT_SET_ID: NUMBER

EXP_SAMPLE_USER_DEF_ID: VARCHAR2(100)

POP_DESCR: VARCHAR2(500)

POP_DEFINITION_GATE_COMB: VARCHAR2(500)

POP_CELL_NUMBER: VARCHAR2(500)

BASE_PARENT_POPULATION: VARCHAR2(500)

POP_PERCENT: NUMBER

OTHER_POP_STATISTICS: VARCHAR2(500)

PARAMETER_STATISTICS: VARCHAR2(4000)

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

COMMENTS: VARCHAR2(500)

FACS_FCS_TEXT_INFO

FCS_TEXT_ID: NUMBER

FILE_INFO_ID: NUMBER

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

EXP_ACC_NUM: VARCHAR2(10)

FCS_TOT: VARCHAR2(20)

FCS_SRC: VARCHAR2(250)

FCS_CELL: VARCHAR2(250)

FCS_SMNO: VARCHAR2(250)

FCS_COM: VARCHAR2(250)

FCS_PROJ: VARCHAR2(200)

FCS_FIL: VARCHAR2(200)

FCS_DATE: DATE

INSTRU_TYPE: VARCHAR2(250)

FCS_CYT_INSTRU_NAME: VARCHAR2(250)

FCS_TEXT_SEC: CLOB

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

FILE_INFO

FILE_INFO_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

DATA_FILE_FORMAT: VARCHAR2(20)

FILE_LOCATION: VARCHAR2(500)

FILE_NAME: VARCHAR2(500)

DATA_SET_CATEGORY: VARCHAR2(20)

EXP_ACC_NUM: VARCHAR2(10)

PROCESSING_ID: INTEGER

PROJECT_ID: INTEGER

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RAW_FILE: BLOB

CREATED_BY: VARCHAR2(12)

FILESIZE_BYTES: NUMBER

PROTOCOL

PROT_ACC_NUM: VARCHAR2(10)

USER_DEF_PROT_ID: VARCHAR2(100)

PROJECT_ID: INTEGER

PROT_NAME: VARCHAR2(100)

PROT_TYPE_NAME: VARCHAR2(100)

PROT_KEYWORDS: VARCHAR2(500)

PROT_SUMMARY: VARCHAR2(2000)

PROT_DESCR: VARCHAR2(4000)

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROT_FILE_NAME: VARCHAR2(100)

PROT_FILE: BLOB

AUTHOR_NAME: VARCHAR2(100)

UPLD_TCT_NUM: VARCHAR2(100)

PROTOCOL_2_BIO_SAM

PROT_ACC_NUM: VARCHAR2(10)

BIO_SAM_ACC_NUM: VARCHAR2(10)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROTOCOL_2_EXP_SAM

PROT_ACC_NUM: VARCHAR2(10)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

EXP_ACC_NUM: VARCHAR2(10)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

SUBJECT_ORG_INFO

SUBJECT_ORG_ACC_NUM: VARCHAR2(10)

SUBJECT_AGE_ENROLLMENT: VARCHAR2(50)

AGE_AT_DEATH: INTEGER

ENTRY_DIAGNOSIS: VARCHAR2(20)

STRAIN: VARCHAR2(20)

STRAIN_CHARACTERISTICS: VARCHAR2(500)

BIRTH_YEAR: INTEGER

DEATH_YEAR: INTEGER

GENDER: VARCHAR2(10)

ETHNICITY: VARCHAR2(100)

RACE: VARCHAR2(50)

SPECIES: VARCHAR2(50)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

FAMILY_PEDIGREE_ID: VARCHAR2(20)

LAST_UPDATED_BY: VARCHAR2(12)

CONTRIBUTOR_NAME: VARCHAR2(50)

STUDY_ENROLLMENT_DATE: DATE

POP_NAME: VARCHAR2(100)

PEDIGREE_ID: VARCHAR2(20)

USER_DEF_SUBJECT_ORG_ID: VARCHAR2(100)

PROJECT_ID: INTEGER

TAXONOMY_ID: VARCHAR2(10)

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

CREATED_BY: VARCHAR2(12)

COLLECTION_DATE: DATE

FATHER_PEDIGREE_ID: VARCHAR2(20)

MOTHER_PEDIGREE_ID: VARCHAR2(20)

COMMON_ORG_NAME: VARCHAR2(50)

UPLD_TCT_NUM: VARCHAR2(100)

SUBJECT_ORG_DESCR: VARCHAR2(4000)

AGE_RANGE: VARCHAR2(20)

AFFECTATION_STATUS: NUMBER

RELIGION: VARCHAR2(50)

AFFECTION_PHENOTYPE: VARCHAR2(200)

SUBJECT_ORG_INFO_2_PROTOCOL

SUBJECT_ORG_ACC_NUM: VARCHAR2(10)

PROT_ACC_NUM: VARCHAR2(10)

DATE_USED: DATE

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

SUBJECT_ORG_INFO_2_TREATMENT

SUBJECT_ORG_ACC_NUM: VARCHAR2(10)

TRTMNT_ACC_NUM: VARCHAR2(10)

DATE_USED: DATE

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

TREATMENT_INFO

TRTMNT_ACC_NUM: VARCHAR2(10)

TREATMENT_AGENT_NAME: VARCHAR2(200)

TREATMENT_AGENT_WEIGHT_VALUE: VARCHAR2(50)

TREATMENT_AGENT_CONC_UNIT: VARCHAR2(50)

TREATMENT_AGENT_VOL_VALUE: VARCHAR2(50)

TREATMENT_AGENT_CONC_VALUE: VARCHAR2(50)

TREATMENT_AGENT_VOL_UNIT: VARCHAR2(50)

TREATMENT_TIME_VALUE: VARCHAR2(50)

TREATMENT_TIME_UNIT: VARCHAR2(50)

TREATMENT_TEMP_VALUE: VARCHAR2(50)

TREATMENT_TEMP_UNIT: VARCHAR2(50)

TREATMENT_OTHER: VARCHAR2(500)

TREATMENT_AGENT_WEIGHT_UNIT: VARCHAR2(50)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

UPLOAD_REG_RESULT

UPLD_REG_RSLT_ID: NUMBER

DATE_CREATED: DATE

UPLD_TCT_NUM: VARCHAR2(100)

DATE_LAST_UPDATED: DATE

UPLD_REG_ID: NUMBER

FILE_NAME: VARCHAR2(100)

FILE_PARSE_STATUS: VARCHAR2(50)

FILE_PARSE_EXCEPTION: VARCHAR2(4000)

DESCRIPTION: VARCHAR2(4000)

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)

UPLOAD_REGISTRATION

UPLD_REG_ID: NUMBER

USER_ID: NUMBER(6)

PROJECT_ID: INTEGER

CG_NUMBER: VARCHAR2(50)

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

UPLD_REG_STATUS: VARCHAR2(50)

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATA_FORMAT: VARCHAR2(100)

NOTE: VARCHAR2(4000)

SUBMISSION_REPORT: CLOB

METADATA_FORMAT: VARCHAR2(50)

UPLD_FILE_NAME: VARCHAR2(100)

DELETE_FLAG: VARCHAR2(1)

BIO_SAM_2_EXP_SAM

BIO_SAM_ACC_NUM: VARCHAR2(10)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

EXP_ACC_NUM: VARCHAR2(10)

BS_AMT_CONC_VALUE: VARCHAR2(20)

BS_AMT_CONC_UNIT: VARCHAR2(20)

BS_AMT_WEIGHT_VALUE: VARCHAR2(20)

BS_AMT_WEIGHT_UNIT: VARCHAR2(20)

BS_AMT_VOLUME_VALUE: VARCHAR2(20)

BS_AMT_VOLUME_UNIT: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LABEL: VARCHAR2(100)

REF_BIOSAMPLE: VARCHAR2(10)

BIO_SAM_2_TRTMNT_INFO

BIO_SAM_ACC_NUM: VARCHAR2(10)

TRTMNT_ACC_NUM: VARCHAR2(10)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

BIOLOGICAL_SAMPLE

BIO_SAM_ACC_NUM: VARCHAR2(10)

BIO_SAMPLE_DESCRIPTION: VARCHAR2(3500)

BS_SOURCE_ACC_NUM: VARCHAR2(10)

PROJECT_ID: INTEGER

PUBLIC_PRIVATE_FLAG: VARCHAR2(1)

USER_DEF_BIOSAMPLE_ID: VARCHAR2(100)

SAMPLE_NAME: VARCHAR2(200)

SAMPLE_TYPE_NAME: VARCHAR2(50)

SAMPLE_SUBTYPE: VARCHAR2(50)

BS_REASON_4_DELETION: VARCHAR2(200)

SUBJECT_ORG_ACC_NUM: VARCHAR2(10)

CONTRIBUTOR_NAME: VARCHAR2(50)

COLLECTION_DATE: DATE

BS_SPECIAL_GENOTYPE: VARCHAR2(200)

BS_SPECIAL_PHENOTYPE: VARCHAR2(500)

BS_POOL_COMPONENTS: VARCHAR2(200)

BS_SOURCE_WEIGHT: VARCHAR2(100)

BS_SOURCE_WEIGHT_UNIT: VARCHAR2(20)

BS_SOURCE_PURITY: VARCHAR2(100)

BS_SOURCE_PURITY_UNIT: VARCHAR2(20)

BS_SOURCE_CONC: VARCHAR2(100)

BS_SOURCE_CONC_UNIT: VARCHAR2(20)

BS_SOURCE_VOL: VARCHAR2(100)

BS_SOURCE_VOL_UNIT: VARCHAR2(20)

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

POOLED_SAMPLE_IND: VARCHAR2(1)

CREATED_BY: VARCHAR2(12)

UPLD_TCT_NUM: VARCHAR2(100)

SAMPLE_PLATE_NAME: VARCHAR2(100)

ALTERNATE_BS_DESCR: VARCHAR2(500)

EXP_GE_AFFY_RESULT

EXP_ACC_NUM: VARCHAR2(10)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

RESULT_SET_ID: NUMBER

PF_PROBE_SET_ID: VARCHAR2(32)

PROBE_PAIRS: NUMBER(5)

PROBE_PAIRS_USED: NUMBER(5)

SIGNAL_VALUE: NUMBER

DETECTION: VARCHAR2(5)

DETECTION_P_VALUE: NUMBER

RESULT_DESCR: VARCHAR2(4000)

UPLD_TCT_NUM: VARCHAR2(100)

UPLD_RSLT_STATUS: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

RANK_PM: VARCHAR2(20)

RANK_PAM: VARCHAR2(20)

RANK_PM_PERCENT: NUMBER(6,3)

RANK_PAM_PERCENT: NUMBER(6,3)

EXP_GE_GENEPIX_RESULT

EXP_ACC_NUM: VARCHAR2(10)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

RESULT_SET_ID: INTEGER

BLOCK: VARCHAR2(100)

GE_COLUMN: VARCHAR2(100)

GE_ROW: VARCHAR2(100)

NAME: VARCHAR2(100)

ID: VARCHAR2(100)

X: VARCHAR2(100)

Y: VARCHAR2(100)

DIA: VARCHAR2(100)

F635_MEDIAN: VARCHAR2(100)

F635_MEAN: VARCHAR2(100)

F635_SD: VARCHAR2(100)

B635_MEDIAN: VARCHAR2(100)

B635_MEAN: VARCHAR2(100)

B635_SD: VARCHAR2(100)

B635_1_SD: VARCHAR2(100)

B635_2_SD: VARCHAR2(100)

F635_SAT: VARCHAR2(100)

F532_MEDIAN: VARCHAR2(100)

F532_MEAN: VARCHAR2(100)

F532_SD: VARCHAR2(100)

B532_MEDIAN: VARCHAR2(100)

B532_MEAN: VARCHAR2(100)

B532_SD: VARCHAR2(100)

B532_1_SD: VARCHAR2(100)

B532_2_SD: VARCHAR2(100)

F532_SAT: VARCHAR2(100)

RATIO_OF_MEDIANS: VARCHAR2(100)

RATIO_OF_MEANS: VARCHAR2(100)

MEDIAN_OF_RATIOS: VARCHAR2(100)

MEAN_OF_RATIOS: VARCHAR2(100)

RATIOS_SD: VARCHAR2(100)

RGN_RATIO: VARCHAR2(100)

RGN_R: VARCHAR2(100)

F_PIXELS: VARCHAR2(100)

B_PIXELS: VARCHAR2(100)

SUM_OF_MEDIANS: VARCHAR2(100)

SUM_OF_MEANS: VARCHAR2(100)

LOG_RATIO: VARCHAR2(100)

FLAGS: VARCHAR2(100)

NORMALIZE: VARCHAR2(100)

F1_MEDIAN_B1: VARCHAR2(100)

F2_MEDIAN_B2: VARCHAR2(100)

F1_MEAN_B1: VARCHAR2(100)

F2_MEAN_B2: VARCHAR2(100)

SNR_1: VARCHAR2(100)

F1_TOTAL_INTENSITY: VARCHAR2(100)

GE_INDEX: VARCHAR2(100)

USER_DEFINED: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

COUNT_ID: INTEGER

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

EXP_GT_AFFY_RESULT

EXP_ACC_NUM: VARCHAR2(10)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

RESULT_SET_ID: INTEGER

LINE_NUMBER: VARCHAR2(10)

DBSNP_RS_ID: VARCHAR2(100)

CHROMOSOME: VARCHAR2(10)

PHYSICAL_POSITION: VARCHAR2(100)

TSC_ID: VARCHAR2(100)

CALL: VARCHAR2(100)

CONFIDENCE: VARCHAR2(100)

SNP_ID: VARCHAR2(1000)

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

EXP_GT_ILLUMINA_RESULT

EXP_ACC_NUM: VARCHAR2(10)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

RESULT_SET_ID: INTEGER

ILMN_ID: VARCHAR2(100)

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

ALLELE2_TOP: VARCHAR2(255)

ALLELE1_TOP: VARCHAR2(255)

SNP_NAME: VARCHAR2(255)

TSC_SNP_ID: VARCHAR2(255)

STATUS: VARCHAR2(20)

SAMPLE_ID: VARCHAR2(50)

GC_SCORE: NUMBER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

EXP_LINK

EXP_ACC_NUM: VARCHAR2(10)

LINK_TYPE_ID: VARCHAR2(20)

LINK_TYPE: VARCHAR2(50)

LINK_VALUE: VARCHAR2(100)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

RESEARCH_PROJECT_INFO

PROJECT_ID: INTEGER

TITLE: VARCHAR2(100)

KEYWORDS: VARCHAR2(200)

DESCRIPTION: VARCHAR2(4000)

GOAL: VARCHAR2(256)

DATE_CREATED: DATE

PROJECT_EXPIRATION_DATE: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROJECT_ASSIGNED_USER

PROJECT_ID: INTEGER

USER_ID: NUMBER(6)

ACCESS_TYPE_ID: VARCHAR2(2)
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Figure 4-4. Batch Upload Tables – Protocol, Study, Subject, Biological Sample - Part 2 of 3 

 

 

BIOLOGICAL_SAMPLE

BIO_SAM_ACC_NUM: VARCHAR2(15)

LAB_TEST_PANEL_ACC_NUM: VARCHAR2(15)

SUBJECT_ORG_ACC_NUM: VARCHAR2(15)

BIOSAMPLING_ACC_NUM: VARCHAR2(15)

USER_DEF_BIOSAMPLE_ID: VARCHAR2(100)

BS_SOURCE_ACC_NUM: VARCHAR2(10)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

BIO_SAMPLE_DESCRIPTION: VARCHAR2(3500)

PUBLIC_PRIVATE_FLAG: VARCHAR2(1)

SAMPLE_NAME: VARCHAR2(200)

SAMPLE_TYPE_NAME: VARCHAR2(50)

SAMPLE_SUBTYPE: VARCHAR2(50)

LOCATION_REPORTED_TERM: VARCHAR2(40)

LOCATION_PREFERRED_TERM: VARCHAR2(40)

POOLED_SAMPLE_IND: VARCHAR2(1)

BS_REASON_4_DELETION: VARCHAR2(200)

CONTRIBUTOR_NAME: VARCHAR2(50)

COLLECTION_STUDY_DAY: NUMBER

COLLECTION_DATE: DATE

BS_SPECIAL_GENOTYPE: VARCHAR2(200)

BS_SPECIAL_PHENOTYPE: VARCHAR2(500)

BS_POOL_COMPONENTS: VARCHAR2(200)

SAMPLE_PLATE_NAME: VARCHAR2(100)

ALTERNATE_BS_DESCR: VARCHAR2(500)

BS_SOURCE_WEIGHT: VARCHAR2(100)

BS_SOURCE_WEIGHT_UNIT: VARCHAR2(20)

BS_SOURCE_PURITY: VARCHAR2(100)

BS_SOURCE_PURITY_UNIT: VARCHAR2(20)

BS_SOURCE_CONC: VARCHAR2(100)

BS_SOURCE_CONC_UNIT: VARCHAR2(20)

BS_SOURCE_VOL: VARCHAR2(100)

BS_SOURCE_VOL_UNIT: VARCHAR2(20)

UPLD_TCT_NUM: VARCHAR2(100)

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROTOCOL_2_BIO_SAM

PROT_ACC_NUM: VARCHAR2(10)

BIO_SAM_ACC_NUM: VARCHAR2(10)

LAB_TEST_PANEL_ACC_NUM: VARCHAR2(15)

SUBJECT_ORG_ACC_NUM: VARCHAR2(15)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATE_DELETED: DATE

DELETED_BY: VARCHAR2(12)

PROTOCOL

PROT_ACC_NUM: VARCHAR2(10)

USER_DEF_PROT_ID: VARCHAR2(100)

PROJECT_ID: INTEGER

PROT_NAME: VARCHAR2(100)

PROT_TYPE_NAME: VARCHAR2(100)

PROT_KEYWORDS: VARCHAR2(500)

PROT_SUMMARY: VARCHAR2(2000)

PROT_DESCR: VARCHAR2(4000)

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROT_FILE_NAME: VARCHAR2(100)

PROT_FILE: BLOB

AUTHOR_NAME: VARCHAR2(100)

UPLD_TCT_NUM: VARCHAR2(100)

ORIGINAL_PROJECT_ID: INTEGER

SUBJECT_ORG_INFO

SUBJECT_ORG_ACC_NUM: VARCHAR2(10)

SUBJECT_AGE_ENROLLMENT: VARCHAR2(50)

AGE_AT_DEATH: INTEGER

STRAIN: VARCHAR2(20)

STRAIN_CHARACTERISTICS: VARCHAR2(500)

BIRTH_YEAR: INTEGER

DEATH_YEAR: INTEGER

GENDER: VARCHAR2(20)

ETHNICITY: VARCHAR2(100)

RACE: VARCHAR2(50)

SPECIES: VARCHAR2(50)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

FAMILY_PEDIGREE_ID: VARCHAR2(20)

LAST_UPDATED_BY: VARCHAR2(12)

CONTRIBUTOR_NAME: VARCHAR2(50)

POP_NAME: VARCHAR2(100)

PEDIGREE_ID: VARCHAR2(20)

USER_DEF_SUBJECT_ORG_ID: VARCHAR2(100)

PROJECT_ID: INTEGER

TAXONOMY_ID: VARCHAR2(10)

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

CREATED_BY: VARCHAR2(12)

COLLECTION_DATE: DATE

FATHER_PEDIGREE_ID: VARCHAR2(20)

MOTHER_PEDIGREE_ID: VARCHAR2(20)

COMMON_ORG_NAME: VARCHAR2(50)

UPLD_TCT_NUM: VARCHAR2(100)

SUBJECT_ORG_DESCR: VARCHAR2(4000)

AFFECTATION_STATUS: NUMBER

RELIGION: VARCHAR2(50)

AFFECTION_PHENOTYPE: VARCHAR2(200)

ORIGINAL_PROJECT_ID: INTEGER

LANGUAGE: VARCHAR2(50)

BIRTH_PLACE: VARCHAR2(50)

SUBJECT_ORG_INFO_2_PROTOCOL

SUBJECT_ORG_ACC_NUM: VARCHAR2(10)

PROT_ACC_NUM: VARCHAR2(10)

DATE_USED: DATE

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATE_DELETED: DATE

DELETED_BY: VARCHAR2(12)

ARM_OR_COHORT_2_SUBJ_ORG_INFO

ARM_OR_COHORT_ACC_NUM: VARCHAR2(15)

SUBJECT_ORG_ACC_NUM: VARCHAR2(10)

STUDY_PROTOCOL_ID: INTEGER

STUDY_ACC_NUM: VARCHAR2(15)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ENROLLMENT_DAY: NUMBER

STUDY

STUDY_ACC_NUM: VARCHAR2(15)

PROTOCOL_ID: VARCHAR2(125)

PROJECT_ID: NUMBER

BRIEF_TITLE: VARCHAR2(125)

OFFICIAL_TITLE: VARCHAR2(256)

STUDY_TYPE: VARCHAR2(20)

BRIEF_DESCRIPTION: VARCHAR2(4000)

DETAILED_DESCRIPTION: CLOB

SPONSORING_ORGANIZATION: VARCHAR2(125)

ACTUAL_START_DATE: DATE

ACTUAL_COMPLETION_DATE: DATE

ACTUAL_ENROLLMENT: NUMBER

TARGET_ENROLLMENT: NUMBER

CONDITION_STUDIED: VARCHAR2(250)

MINIMUM_AGE: VARCHAR2(40)

MAXIMUM_AGE: VARCHAR2(40)

AGE_UNIT: VARCHAR2(40)

GENDER_INCLUDED: VARCHAR2(15)

HYPOTHESIS: VARCHAR2(4000)

OBJECTIVES: CLOB

ENDPOINTS: CLOB

INTERVENTION_AGENT: VARCHAR2(1000)

USER_DEF_STUDY_ID: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

ORIGINAL_PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

STUDY_2_PROTOCOL

STUDY_ACC_NUM: VARCHAR2(15)

PROT_ACC_NUM: VARCHAR2(10)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

ARM_OR_COHORT

ARM_OR_COHORT_ACC_NUM: VARCHAR2(15)

STUDY_PROTOCOL_ID: INTEGER

STUDY_ACC_NUM: VARCHAR2(15)

NAME: VARCHAR2(126)

DESCRIPTION: VARCHAR2(500)

POPULATION_SELECTION_RULE: VARCHAR2(500)

TYPE: VARCHAR2(20)

USER_DEF_ARM_OR_COHORT_ID: VARCHAR2(40)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

SORT_ORDER: NUMBER
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Figure 4-5. Batch Upload Tables - Experiment Sample Reagents and Annotation  - Part 3 of 3 
 

 
 

 

ANALYTE

ANALYTE_ID: NUMBER

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

ANALYTE_USER_DEF_ID: VARCHAR2(50)

ANALYTE_NAME: VARCHAR2(200)

ANALYTE_DESCR: VARCHAR2(250)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

EXP_SAM_2_FILE_INFO

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

EXP_ACC_NUM: VARCHAR2(10)

FILE_INFO_ID: INTEGER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

EXP_SAM_2_REAGENT

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

EXP_ACC_NUM: VARCHAR2(10)

ESR_AMT_CONC_VALUE: VARCHAR2(20)

ESR_AMT_CONC_UNIT: VARCHAR2(20)

ESR_AMT_WEIGHT_VALUE: VARCHAR2(20)

ESR_AMT_WEIGHT_UNIT: VARCHAR2(20)

ESR_AMT_VOLUME_VALUE: VARCHAR2(20)

ESR_AMT_VOLUME_UNIT: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

IS_SET: VARCHAR2(1)

EXP_SAMPLE_REAGENT

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

EXP_SAM_REA_NAME: VARCHAR2(200)

EXP_SAM_REA_TYPE: VARCHAR2(50)

EXP_SAM_REA_VALUE: VARCHAR2(50)

EXP_SAM_REA_DESCR: VARCHAR2(4000)

EXP_SAM_REA_MANUFACTURER: VARCHAR2(100)

EXP_SAM_REA_WEBLINK: VARCHAR2(100)

EXP_SAM_REA_CONTACT: VARCHAR2(1000)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

USER_DEF_REAGENT_ID: VARCHAR2(100)

PROJECT_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

ANNOTATION_FILE: BLOB

ANNOTATION_FILE_NAME: VARCHAR2(100)

ANNOTATION_SCHEMA: VARCHAR2(50)

LOT_NUMBER: VARCHAR2(250)

REPORTER_NAME: VARCHAR2(200)

DETECTOR_NAME: VARCHAR2(200)

IS_SET: VARCHAR2(1)

CATALOG_NUMBER: VARCHAR2(250)

EXPERIMENT

EXP_ACC_NUM: VARCHAR2(10)

USER_DEF_EXP_ID: VARCHAR2(100)

EXP_TYPE_NAME: VARCHAR2(50)

TITLE: VARCHAR2(200)

HYPOTHESIS: VARCHAR2(4000)

EXP_MEA_TECH_NAME: VARCHAR2(50)

RATIONALE: VARCHAR2(4000)

EXPERIMENTERS_LIST: VARCHAR2(500)

CREATED_BY: VARCHAR2(12)

PROJECT_ID: INTEGER

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

KEYWORDS: VARCHAR2(500)

LAST_UPDATED_BY: VARCHAR2(12)

QC_MEASURES: VARCHAR2(500)

SUBMITTER: VARCHAR2(50)

PI_NAME: VARCHAR2(50)

SUBMISSION_DATE: DATE

CG_NUMBER: VARCHAR2(50)

DESCRIPTION: VARCHAR2(4000)

PUBLISH_FLAG: VARCHAR2(1)

PUBLISH_DATE: DATE

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

REASON_4_DELETION: VARCHAR2(100)

DELETE_FLAG: VARCHAR2(1)

DELETE_FLAG_SET_DATE: DATE

UPLD_TCT_NUM: VARCHAR2(100)

EXPERIMENTAL_SAMPLE

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

EXP_ACC_NUM: VARCHAR2(10)

EXP_SAMPLE_NAME: VARCHAR2(200)

EXP_SAMPLE_DESCR: VARCHAR2(500)

EXP_SAMPLE_USER_DEF_ID: VARCHAR2(100)

EXP_SAMPLE_DATA_FORMAT: VARCHAR2(100)

EXP_SAMPLE_RESULT_SCHEMA: VARCHAR2(50)

EXP_SAMPLE_REPL_GRP_ID: VARCHAR2(50)

EXP_RESULTSET_NAME: VARCHAR2(200)

UPLD_TCT_NUM: VARCHAR2(100)

UPLD_RSLT_STATUS: VARCHAR2(20)

EXP_SAM_RESULT_DESCR: VARCHAR2(500)

EXP_SAM_RESULT_TOT_RECS: NUMBER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

ALTERNATE_ES_NAME: VARCHAR2(200)

ALTERNATE_ES_DESCR: VARCHAR2(500)

DELETE_FLAG: VARCHAR2(1)

DATE_DELETED: DATE

DELETED_BY: VARCHAR2(12)

FILE_INFO

FILE_INFO_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

DATA_FILE_FORMAT: VARCHAR2(20)

FILE_LOCATION: VARCHAR2(500)

FILE_NAME: VARCHAR2(500)

DATA_SET_CATEGORY: VARCHAR2(20)

EXP_ACC_NUM: VARCHAR2(10)

PROCESSING_ID: INTEGER

PROJECT_ID: INTEGER

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RAW_FILE: BLOB

CREATED_BY: VARCHAR2(12)

FILESIZE_BYTES: NUMBER

REAGENT_SET_2_REAGENT

RSET_ACC_NUM: VARCHAR2(10)

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

UPLOAD_REG_RESULT

UPLD_REG_RSLT_ID: NUMBER

DATE_CREATED: DATE

UPLD_TCT_NUM: VARCHAR2(100)

DATE_LAST_UPDATED: DATE

UPLD_REG_ID: NUMBER

FILE_NAME: VARCHAR2(100)

FILE_PARSE_STATUS: VARCHAR2(50)

FILE_PARSE_EXCEPTION: VARCHAR2(4000)

DESCRIPTION: VARCHAR2(4000)

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)

UPLOAD_REGISTRATION

UPLD_REG_ID: NUMBER

USER_ID: NUMBER(6)

PROJECT_ID: INTEGER

CG_NUMBER: VARCHAR2(50)

UPLD_TCT_NUM: VARCHAR2(100)

DATE_CREATED: DATE

UPLD_REG_STATUS: VARCHAR2(50)

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATA_FORMAT: VARCHAR2(100)

NOTE: VARCHAR2(4000)

SUBMISSION_REPORT: CLOB

METADATA_FORMAT: VARCHAR2(50)

UPLD_FILE_NAME: VARCHAR2(100)

DELETE_FLAG: VARCHAR2(1)

PF_GE_AFFY_ANNOTATION

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

PF_PROBE_SET_ID: VARCHAR2(32)

USER_DEF_REAGENT_ID: VARCHAR2(100)

GB_ACC: VARCHAR2(20)

SEQUENCE_SOURCE: VARCHAR2(500)

SPOT_ID: VARCHAR2(1000)

UNIGENE_ACC_NUM: VARCHAR2(100)

LOCUSLINK_ACC_NUM: VARCHAR2(255)

GENE_TITLE: VARCHAR2(900)

GENE_SYMBOL: VARCHAR2(600)

SPECIES_SCINT_NAME: VARCHAR2(1000)

ANNOTATION_DATE: VARCHAR2(1000)

SEQUENCE_TYPE: VARCHAR2(1000)

TRANSCRIPT_ID: VARCHAR2(30)

GENBANK_DESCRIPTION: VARCHAR2(2000)

REPRESENTATIVE_PUBLIC_ID: VARCHAR2(30)

ARCHIVAL_UNIGENE_CLUSTER: VARCHAR2(1000)

CHR_LOCATION: VARCHAR2(1000)

ENSEMBL_ID: VARCHAR2(900)

SWISSPROT_ACC_NUM: VARCHAR2(4000)

ENZYME_COMMISSION_NUM: VARCHAR2(1000)

REFSEQ_TRANSCRIPT_ID: VARCHAR2(1200)

OMIM_ACC_NUM: VARCHAR2(1000)

REFSEQ_PROTEIN_ID: VARCHAR2(2500)

GO_BIOLOGICAL_PROCESS: CLOB

GO_CELLULAR_COMPONENT: VARCHAR2(4000)

GO_MOLECULAR_FUNCTION: CLOB

OVERLAPPING_TRANSCRIPTS: VARCHAR2(4000)

PATHWAY_INTERPRO: CLOB

TRANS_MEMBRANE: CLOB

UNIGENE_CLUSTER_TYPE: VARCHAR2(1000)

MGI_NAME: VARCHAR2(1000)

ANNOTATION_DESCRIPTION: VARCHAR2(4000)

TIGR_ID: VARCHAR2(1000)

MAP_LOC: VARCHAR2(1000)

IPR_DOMAIN: VARCHAR2(1000)

GENMAP_PATHWAY: VARCHAR2(4000)

SEQ_DER_FROM: VARCHAR2(1000)

GENOME_VERSION: VARCHAR2(1000)

RGD_NAME: VARCHAR2(1000)

GENECHIP_ARRAY: VARCHAR2(1000)

QTL: VARCHAR2(4000)

PROTEIN_FAMILIES: VARCHAR2(4000)

PROTEIN_DOMAINS: VARCHAR2(4000)

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

IMMPORT_GENE: VARCHAR2(1)

ANNOTATION_TRANSCRIPT_CLUSTER: CLOB

TRANSCRIPT_ASSIGNMENTS: CLOB

ANNOTATION_NOTES: CLOB

PF_GE_GENEPIX_ANNOTATION

COUNT_ID: INTEGER

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

ANNO_DESCR: VARCHAR2(255)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CHANNEL1_VALUE: VARCHAR2(255)

CHANNEL2_VALUE: VARCHAR2(255)

CREATED_BY: VARCHAR2(12)

PF_GT_AFFY_ANNOTATION

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

USER_DEF_REAGENT_ID: VARCHAR2(100)

ID: VARCHAR2(60)

SNP_ID: VARCHAR2(1000)

CHROMOSOME: VARCHAR2(1000)

GENOME_VERSION: VARCHAR2(1000)

DB_SNP_VERSION: VARCHAR2(1000)

PHYSICAL_POSITION: VARCHAR2(1000)

STRAND: VARCHAR2(1000)

CHRX_PSEUDO_AUTOSOMAL_REG: VARCHAR2(1000)

CYTOBAND: VARCHAR2(1000)

FLANKING_SEQ: VARCHAR2(1000)

ALLELE_A: VARCHAR2(1000)

ALLELE_B: VARCHAR2(1000)

ASSOCIATED_GENE: CLOB

GENETIC_MAP: CLOB

MICROSATELLITE: CLOB

FRAGMENT_LENGTH_START_STOP: VARCHAR2(1000)

FREQ_ASIAN: VARCHAR2(1000)

FREQ_AFAM: VARCHAR2(1000)

FREQ_CAUC: VARCHAR2(1000)

HET_ASIAN: VARCHAR2(1000)

HET_AFAM: VARCHAR2(1000)

HET_CAUC: VARCHAR2(1000)

NUM_CHRM_ASIAN: VARCHAR2(1000)

NUM_CHRM_AFAM: VARCHAR2(1000)

NUM_CHRM_CAUC: VARCHAR2(1000)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

NEIGH_SNP_ID: VARCHAR2(20)

AFFY_SNP_ID: VARCHAR2(1000)

CREATED_BY: VARCHAR2(12)

PF_GT_ILLUMINA_ANNOTATION

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

ILMN_ID: VARCHAR2(4000)

USER_DEF_REAGENT_ID: VARCHAR2(100)

NAME: VARCHAR2(4000)

OLIGO1: VARCHAR2(4000)

OLIGO2: VARCHAR2(4000)

OLIGO3: VARCHAR2(4000)

ILLUMICODE_NAME: VARCHAR2(4000)

ILLUMICODE_SEQ: VARCHAR2(4000)

ILMN_STRAND: VARCHAR2(4000)

SNP: VARCHAR2(4000)

CHR: VARCHAR2(4000)

PLOIDY: VARCHAR2(4000)

SPECIES: VARCHAR2(4000)

MAPINFO: VARCHAR2(4000)

TOPGENOMICSEQ: VARCHAR2(4000)

CUSTOMERSTRAND: VARCHAR2(4000)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

RESEARCH_PROJECT_INFO

PROJECT_ID: INTEGER

TITLE: VARCHAR2(100)

KEYWORDS: VARCHAR2(200)

DESCRIPTION: VARCHAR2(4000)

GOAL: VARCHAR2(256)

DATE_CREATED: DATE

PROJECT_EXPIRATION_DATE: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROJECT_ASSIGNED_USER

PROJECT_ID: INTEGER

USER_ID: NUMBER(6)

ACCESS_TYPE_ID: VARCHAR2(2)
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4.4 LOOKUP TABLES 

 

The ImmPort system architecture contains an area of tables used exclusively for Lookup tables 

containing coded values and definitions for column data contained in ImmPort. The coded values and 

definitions developed and stored in ImmPort system provide the DAIT and DAIT-funded user 

community with a systematic way to collect, and establish a controlled vocabulary (CV) for the 

immunology-based Research studies and analyses, and other system-related information. The Lookup 

tables listed in this section are organized by data-related area. 

 
Figure 4-6. Administration Lookup Tables 

 

 
 
  

LK_USER_CONTRACT_ROLE_TYPE

UC_ROLE_TYPE_ID: INTEGER

ROLE_TYPE: VARCHAR2(20)

ROLE_DESCR: VARCHAR2(20)

ROLE_CREATION_DATE: DATE

ROLE_LAST_UPDATED: DATE

ROLE_CREATED_BY: VARCHAR2(12)

ROLE_LAST_UPDATED_BY: VARCHAR2(12)

LK_USER_STATUS

USER_STATUS_ID: VARCHAR2(1)

USER_STATUS: VARCHAR2(20)

DESCRIPTION: VARCHAR2(50)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)

LK_WHO_REPORT

WHO_REPORT_ID: NUMBER

WHO_REPORT_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_PROJECT_ACCESS_TYPE

ACCESS_TYPE_ID: VARCHAR2(2)

ACCESS_TYPE_NAME: VARCHAR2(20)

ACCESS_TYPE_DESCR: VARCHAR2(50)

CREATION_DATE: DATE

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)

LK_LIST_TYPE

LIST_TYPE: VARCHAR2(20)

LIST_TYPE_ID: NUMBER

DESCRIPTION: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_TRANSFER_MODE

TRANSFER_TYPE: VARCHAR2(20)

TRANSFER_DESCR: VARCHAR2(50)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)

LK_USER_ROLE_TYPE

USER_COMMUNITY_ID: VARCHAR2(2) (FK)

ROLE_TYPE_ID: VARCHAR2(2)

ROLE_TYPE: VARCHAR2(50)

ROLE_DESCR: VARCHAR2(255)

ROLE_CREATION_DATE: DATE

ROLE_LAST_UPDATED: DATE

LK_USER_COMMUNITY

USER_COMMUNITY_ID: VARCHAR2(2)

USER_COMMUNITY: VARCHAR2(50)

DESCRIPTION: VARCHAR2(255)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)

LK_SECRET_QUESTION

SECRET_QUESTION_ID: INTEGER

SECRET_QUESTION: VARCHAR2(100)

DESCRIPTION: VARCHAR2(255)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)



System Architecture and Software Design Specification 

 

 

 34 Version 4.0 

Figure 4-7. Research Experimental related Lookup Tables 
 

 
  

LK_SAMPLE_TYPE

SAMPLE_TYPE_ID: VARCHAR2(10)

SAMPLE_TYPE_NAME: VARCHAR2(50)

SAMPLE_DESCR: VARCHAR2(100)

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_RPI_TYPE

RPI_TYPE: VARCHAR2(20)

RPI_DESCR: VARCHAR2(100)

LAST_UPDATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

LK_REAGENT_2_SNP

EXP_SAM_REA_ACC_NUM: VARCHAR2(12)

SNP_ID: VARCHAR2(20)

CHR_NUMBER: VARCHAR2(10)

CHR_POSITION: NUMBER

GLOBAL_COORDINATE: VARCHAR2(30)

TWO_ALLELES: NUMBER

ORI_TO_DBSNP: NUMBER

STRAND_ORI: NUMBER

ALLELE_A: VARCHAR2(10)

ALLELE_B: VARCHAR2(10)

ANNOTATION_DATE: DATE

BUILD_CODE: VARCHAR2(25)

LK_EXP_SAM_TYPE

ES_TYPE: VARCHAR2(50)

ES_NAME: VARCHAR2(100)

ES_TYPE_COMMENT: VARCHAR2(1000)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

LK_DATA_FORMAT

DATA_FORMAT_ID: INTEGER

DATA_FORMAT_NAME: VARCHAR2(100)

DATA_FORMAT_DESCR: VARCHAR2(1000)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

LK_EXP_MEASUREMENT_TECH

EXP_MEASUREMENT_ID: INTEGER

EXP_MEA_TECH_NAME: VARCHAR2(50)

EXP_MEA_TECH_DESCR: VARCHAR2(1000)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

MQ_DISPLAY: VARCHAR2(1)

MQ_ORDER: NUMBER(6)

LK_EXPERIMENT_TYPE

EXP_TYPE_ID: INTEGER

EXP_TYPE_NAME: VARCHAR2(50)

EXP_TYPE_DESCR: VARCHAR2(1000)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

LK_ATTR_CATEGORY

ATTR_CATEGORY_ID: VARCHAR2(2)

CATEGORY_TYPE: VARCHAR2(30)

DESCRIPTION: VARCHAR2(100)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)

LK_PROTOCOL_TYPE

PROTOCOL_TYPE_ID: VARCHAR2(10)

PROTOCOL_TYPE_NAME: VARCHAR2(100)

PROTOCOL_DESCR: VARCHAR2(500)

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_EXP_SAM_RESULT_SCHEMA

EXP_SAM_RESULT_SCHEMA_ID: NUMBER(2)

EXP_SAMPLE_RESULT_SCHEMA: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_REAGENT_ROLE

ESR_ROLE_TYPE: VARCHAR2(30)

ESR_ROLE_NAME: VARCHAR2(100)

ESR_ROLE_COMMENT: VARCHAR2(1000)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

LK_EXP_SAM_REA_TYPE

EXP_SAM_REA_TYPE_ID: NUMBER

EXP_SAM_REA_TYPE: VARCHAR2(250)

EXP_SAM_REA_TYPE_NAME: VARCHAR2(250)

EXP_SAM_REA_TYPE_DESCR: VARCHAR2(250)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_ANNOTATION_SCHEMA

ANNOTATION_SCHEMA_ID: NUMBER

ANNOTATION_SCHEMA_DESCR: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)
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Figure 4-8. Research Subject related Lookup Tables 
 

 
 

 
  

LK_MARITAL_STATUS

MARITAL_STATUS_ID: VARCHAR2(2)

MARITAL_STATUS_TYPE: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_GENDER

GENDER_TYPE: VARCHAR2(20)

GENDER_ID: VARCHAR2(2)

GENDER_DESCR: VARCHAR2(200)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_SPECIES_TYPE

SPECIES_ID: INTEGER

SPECIES_TYPE: VARCHAR2(30)

TAXONOMY_ID: VARCHAR2(10)

SPECIES_DESCRIPTION: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_RELATIONSHIP

RELATIONSHIP_ID: INTEGER

RELATIONSHIP: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_RACE

RACE_ID: INTEGER

RACE_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_ETHNICITY

ETHNICITY_ID: VARCHAR2(2)

ETHNICITY_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_AFFECTATION_STATUS

AFFECTATION_STATUS: NUMBER

AFFECTATION_STAUS_DESCR: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_SUBJECT_POPULATION

POP_NAME: VARCHAR2(20)

POP_SOURCE: VARCHAR2(20)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)
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Figure 4-9. Research Study and Clinical related Lookup Tables 

 

LK_THERAPEUTICS_NAME

THERAPUTIC_ID: INTEGER

THERAPUTIC_TYPE: VARCHAR2(50)

CLASS_ID: INTEGER (FK)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_ALCOHOL_AMOUNT

ALCOHOL_AMT_ID: INTEGER

ALCOHOL_AMT_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_PREGNANCY_OUTCOME

PG_ID: INTEGER

PG_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_VACCINATION_ROUTE

VAC_ROUTE_ID: VARCHAR2(2)

VAC_ROUTE_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_STUDY_TYPE

STUDY_TYPE: VARCHAR2(20)

STUDY_TYPE_DESR: VARCHAR2(500)

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

UPLD_TCT_NUM: VARCHAR2(100)

LK_DISEASE_ACTIVITY

DISEASE_ACT_ID: INTEGER

DISEASE_ACT_TYPE: VARCHAR2(20)

DISEASE_DESCR: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_ILLICIT_DRUGUSE

ILLICIT_DU_ID: INTEGER

ILLICIT_DU_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_PREFERRED_ASSESSMENT_NAME

PREFERRED_NAME: VARCHAR2(40)

PREFERRED_NAME_SOURCE: VARCHAR2(250)

UPLD_TCT_NUM: VARCHAR2(100)

LK_LABORATORY_TEST

LAB_TEST_ID: VARCHAR2(2)

LAB_TEST_TYPE: VARCHAR2(50)

LAB_TEST_NORMAL_LWR_LIMIT: VARCHAR2(20)

LAB_TEST_UPPER_LIMIT: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_ATTRIBUTE_TYPE

ATTRIBUTE_TYPE_ID: INTEGER

ATTRIBUTE_TYPE_NAME: VARCHAR2(30)

ATTRIBUTE_DESCR: VARCHAR2(20)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

LK_INCOME_GROUP

INCOME_GROUP_ID: INTEGER

INCOME_GROUP_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_TOBACCO_USE

TU_ID: INTEGER

TU_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_REASON_NOT_COMPLETED

REASON: VARCHAR2(40)

UPLD_TCT_NUM: VARCHAR2(100)

LK_ADVERSE_EVENT_SEVERITY

TERM: VARCHAR2(50)

TERM_ORDER: NUMBER

DEFINITION: VARCHAR2(1000)

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

UPLD_TCT_NUM: VARCHAR2(100)

LK_UNIT_OF_MEASURE

UOM_ID: INTEGER

UOM_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_PERSONNEL_ROLE

ROLE_ID: VARCHAR2(5)

ROLE_NAME: VARCHAR2(40)

UPLD_TCT_NUM: VARCHAR2(100)

LK_PHYSICAL_FINDING

PHY_FINDING_ID: VARCHAR2(2)

PHY_FINDING_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_DIAGNOSIS

ICD_9_CODE_ID: INTEGER

DIAGNOSIS_TYPE: VARCHAR2(20)

DIAGNOSIS_DESCRIPTION: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_THERA_CLASS

CLASS_ID: INTEGER

CLASS_TYPE: VARCHAR2(50)

CLASS_DESCRIPTION: VARCHAR2(255)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_VACCINE_TYPE

VAC_TYPE_ID: INTEGER

VAC_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_JOB_CLASS

JOB_CLASS_ID: INTEGER

JOB_CLASS_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_BREAST_FEE_DURATION

BFD_ID: INTEGER

BFD_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_COMPOSITE_DIAGNOSTIC_EVAL

COM_DIAG_EVAL_ID: INTEGER

COM_DIAG_EVAL_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_REFERENCE_SOURCE

REFERENCE_ID: INTEGER

REFERENCE_TYPE: VARCHAR2(50)

REFERENCE_DESCR: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_STUDY_FILE_TYPE

STUDY_FILE_TYPE: VARCHAR2(50)

STUDY_FILE_TYPE_DESC: VARCHAR2(500)

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

UPLD_TCT_NUM: VARCHAR2(100)
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Figure 4-10. Analysis Tools and HLA related Lookup Tables 

 

 
 

  

LK_EXON_INTRON_INTERROGATED

EXON_INTRON_INTERROGATED_ID: NUMBER

EXON_INTRON_INTERROGATED_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_FEATURE_LOCATION

FEATURE_LOCATION_ID: NUMBER

FEATURE_LOCATION_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_FEATURE_TYPE

FEATURE_TYPE_ID: NUMBER

FEATURE_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_FEATURE_SEQUENCE_TYPE

FEATURE_SEQUENCE_TYPE_ID: NUMBER

FEATURE_SEQUENCE_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_HLAVT_ANALYSIS_RSLT_STATUS

HLAVT_STATUS_NAME: VARCHAR2(50)

HLAVT_STATUS_ID: NUMBER

HLAVT_OLD_STATUS_NAME: VARCHAR2(50)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)

LK_ALLELE_STATUS

ALLELE_STATUS_ID: NUMBER

ALLELE_STATUS_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_GP_MODULE

GPM_ID: VARCHAR2(15)

MODULE_NAME: VARCHAR2(250)

MODULE_DISPLAY_NAME: VARCHAR2(250)

MODULE_DESCRIPTION: VARCHAR2(4000)

MODULE_CATEGORY: VARCHAR2(250)

MODULE_DISPLAY_CATEGORY: VARCHAR2(250)

MODULE_ENABLE: VARCHAR2(1)

MODULE_VERSION: VARCHAR2(20)

MODULE_VERSION_DATE: DATE

SORT_ORDER: NUMBER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_FEATURE_STRAND

FEATURE_STRAND_ID: NUMBER

FEATURE_STRAND_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_LOCUS_NAME

LOCUS_NAME_ID: NUMBER

LOCUS_NAME: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_LOCUS_TYPING_METHOD

LOCUS_TYPING_METHOD_ID: NUMBER

LOCUS_TYPING_METHOD_TYPE: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_TASK_TYPE

TASK_TYPE: VARCHAR2(50)

TASK_TYPE_NAME: VARCHAR2(100)

TASK_TYPE_DESCR: VARCHAR2(250)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

LK_HAPLO_DATASET_TYPE

HD_TYPE_ID: INTEGER

HD_TYPE_NAME: VARCHAR2(50)

HD_TYPE_DESCR: VARCHAR2(1000)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)
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4.5 ANALYSIS TOOLS TABLES - UPDATE FOR ADDED SFVT 

The ImmPort system architecture contains an area of tables dedicated for use by the suite of Analytic Tools and 

visualization tools available in ImmPort. 

These include: 

 Flow Analysis Tools 

 TagSNP Analysis Tool 

 HLAVT Analysis Toolset 

 ImmPort Genetic Analysis Tool (IGAT) 

 Gene Expression Analysis (GenePattern) Tool 

 ImmPort Genome Browser (GBrowse) Visualization Tool 

 

The Analysis Tools database architecture is based on a design methodology that a unique set of 3 types of tables 

for each toolset including:  

1. common system processing tables (ANALYSIS_TASK and LK_TASK_TYPE) 

2. data input and  processing tables 

3. analysis output and result tables.   

 

All of the Tools utilize two common tables ANALYSIS_TASK and LK_TASK_TYPE that are used to process all 

analysis jobs, and their statuses.  As a high-level, both Project access control and User access control is used and 

maintained in the ANALYSIS_TASK table and is customized for Tool-specific application managed designs. 

The Flow Analysis Tool data model (Figure 4-11) contains a set of tables that are used for FLOW analyses and 

provide for specific user actions such as: 

1. uploading and storing flow cytometry datasets for flow analysis 

2. creating and storing flow datasets for flow analysis 

3. creating and storing flow datasets from existing uploaded flow datasets 

4. creating and storing flow cross sample datasets from existing uploaded flow datasets 

5. performing flow analysis 

6. performing flow cross sample analysis  

 

The TagSNP Analysis Tool (Figure 4-12) is available to all registered ImmPort users, and does not require that 

the user be assigned to any particular Research Project.  Outside of Project access control, it uses its own 

TAGSNP_ANALYSIS_TASK table, in addition to creating and managing statuses in the ANALYSIS_TASK 

table, so that job management and content is standardized with all other Analysis Tools.  The TagSNP Tool 

allows users the unique ability to submit a TagSNP analysis job that may contain up to 10 separate TagSNP tasks 

at a time. Each task (within the job) can be performed on a single Gene, or on a genomic range by specifiying 

Chromosome start and end positions. For gene-specific tasks, the user is provided a gene discovery/query page to 

search and identify the genes they wish to select for analysis. A prettybase file is created and stored for each 

tagSNP task, and is used as input to the tagSNP analysis tool. 
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The HLAVT Analysis Toolset (Figure 4-13) is available to DAIT-funded users only. Specific tasks normally 

require user selection of a Research Project(s) or Collaborative Projects(s) that they wish to select data from 

(sources), and also selection of a Research Project for the data they create to go into (target).  

The user-specific analysis tasks available include: 

Task Type Task Type Name Task Type Description 

hlaqc HLA QC Run the HLA Quality Control pipeline from HLA typing results 

hlava Analyze VF Use generated Sequence Feature Variant Type vector files in HLA 

Analysis 

hlavd HLA Ambiguity 

Reduction 

Validate and disambiguate alleles and genotypes using IMGT data 

from HLA typing results 

hlavf Validate Alleles Validate alleles using IMGT data from HLA typing results 

hlavt Generate VF Generate a Sequence Feature Variant Type vector file from HLA 

typing results 

 

The IGAT Analysis Tool (Figure 4-14) allows users to perform Genetic Association Analyses.  The tool requires 

the user to select a Research Project(s) or Collaborative Projects(s) that they wish to select data from (sources), 

and also to select a Research Project for the data they create to go into (target). Users may create PED data files 

from data stored within ImmPort across multiple assay runs and assay platforms; due to the need to validate the 

merged SNP content across multiple vendor platforms, the data model for this function requires references to 

research data results (SNP), reference data content (dbSNP), and annotation data (SNP platforms and reagent 

information). Users can create and store Haploview datasets based on data selected from the ImmPort System 

(contained in projects they have access to).  Users can then perform IGAT Haloview analysis using the 

Haploview (ped) datasets they have created.  

The Gene Expression Analysis (GenePattern) Tool allows users to perform Gene Expression Analyses, using 

GenePattern developed by the Broad Institute. User can perform GenePattern Single Stage Analysis, or 

GenePattern Pipeline Multiple Stage Analysis.  The ImmPort support team provides and maintains a list of 

GenePattern Modules that can be used for analysis. Task load balancing is performed for both single and pipeline 

jobs. The GenePattern database structure consists of the GenePattern v3.2.1 suite of tables, sequences, and 

triggers,  in addition to the common system processing tables (ANALYSIS_TASK and LK_TASK_TYPE), and 

the LP_GP_MODULE table containing the available GenePattern module available for user selection and analysis 

usage. Currently there are 57 modules available to the user.   

 

The ImmPort Genome Browser (GBrowse) is a visualization Tool available within the Resources section of 

ImmPort, and is available publicly to all users.  The GBrowse tool is setup in an enterprise data architecture with 

modification to the Oracle adapter, and minor database enhancements for its usage in an Oracle environment.  The 

database architecture and configuration of GBrowse Data Sources supports easy growth of Data Sources content, 

and added growth of available Tracks within each Data Source. 
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Figure 4-11. Flow Analysis Toolset Data Model  

 

ANALYSIS_TASK

TASK_ID: NUMBER

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

TASK_TYPE: VARCHAR2(100) (FK)

STATUS: VARCHAR2(100)

TASK_START_TIME: DATE

TASK_END_TIME: DATE

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CW_ID: INTEGER

DATASET_NAME: VARCHAR2(100)

DATASET_DESCR: VARCHAR2(255)

PED_ID: NUMBER

MARKER_ID: NUMBER

MISSING_MARKERS: CLOB

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

FAMILY_BASED_FLAG: VARCHAR2(1)

GDS_CLS_ID: VARCHAR2(20)

SUBJECT_PARAMS: VARCHAR2(4000)

MARKER_PARAMS: VARCHAR2(4000)

MARKER_LIST: CLOB

MARKER_COUNT: NUMBER

PARSE_MARKER_COUNT: NUMBER

LK_TASK_TYPE

TASK_TYPE: VARCHAR2(50)

TASK_TYPE_NAME: VARCHAR2(100)

TASK_TYPE_DESCR: VARCHAR2(250)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

FLOW_FLOCK_ANALYSIS_RESULT

TASK_ID: NUMBER (FK)

FLOCK_INPUT_ID: NUMBER (FK)

FLOW_ANALYSIS_SET_ID: NUMBER

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

STATUS: VARCHAR2(20)

ALGORITHM_VERSION: NUMBER

NUMBER_OF_BINS: NUMBER

DENSITY_THRESHOLD: NUMBER

POP_PROPORTION: NUMBER

AUTO_DETECTION: VARCHAR2(1)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

COLUMNS_USED_FOR_ANALYSIS: VARCHAR2(100)

NUMBER_OF_POPULATIONS: NUMBER

CENTROID_ID: NUMBER (FK)

FLOW_FLOCK_DATA_INPUT

FLOCK_INPUT_ID: NUMBER

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

EXP_ACC_NUM: VARCHAR2(10)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

FILE_INFO_ID: NUMBER

FCS_VERSION: NUMBER

FCS_FILENAME: VARCHAR2(200)

FCS_FILE: BLOB

FCS_TEXT_ID: NUMBER

FCS_TEXT_FILENAME: VARCHAR2(200)

FCS_TEXT_FILE: CLOB

FCS_MARKER_FILENAME: VARCHAR2(200)

FCS_MARKER_FILE: CLOB

COMPENSATION_FLAG: VARCHAR2(1)

STATUS: VARCHAR2(20)

NAME: VARCHAR2(200)

DESCRIPTION: VARCHAR2(1000)

NUMBER_OF_EVENTS: NUMBER

MINIMUM_INTENSITY: NUMBER

MAXIMUM_INTENSITY: NUMBER

NUMBER_OF_MARKERS: NUMBER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

UPLD_TCT_NUM: VARCHAR2(100)

FCS_TEXT_FILE_SOURCE: VARCHAR2(20)

FLOW_CROSS_SAMPLE_ANALYSIS

TASK_ID: NUMBER (FK)

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

NAME: VARCHAR2(100)

DESCRIPTION: VARCHAR2(1000)

STATUS: VARCHAR2(20)

CENTROID_ID: NUMBER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

FLOW_FLOCK_DATA_INPUT_MARKER

FLOCK_INPUT_ID: NUMBER (FK)

COLUMN_POSITION: NUMBER

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

STATUS: VARCHAR2(20)

NAME_IN_FCS_FILE: VARCHAR2(100)

NAME_ASSIGNED: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

FLOW_CENTROID

TASK_ID: NUMBER (FK)

FLOCK_INPUT_ID: NUMBER

CENTROID_ID: NUMBER

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

CENTROID_FILE: CLOB

NAME: VARCHAR2(100)

DESCRIPTION: VARCHAR2(1000)

STATUS: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

FLOW_CROSS_SAM_ANALYSIS_RESULT

TASK_ID: NUMBER (FK)

FLOCK_INPUT_ID: NUMBER (FK)

FLOW_ANALYSIS_SET_ID: NUMBER

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

STATUS: VARCHAR2(20)

ALGORITHM_VERSION: NUMBER

NUMBER_OF_BINS: NUMBER

DENSITY_THRESHOLD: NUMBER

POP_PROPORTION: NUMBER

AUTO_DETECTION: VARCHAR2(1)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

COLUMNS_USED_FOR_ANALYSIS: VARCHAR2(100)

NUMBER_OF_POPULATIONS: NUMBER

CENTROID_ID: NUMBER (FK)

FLOW_ANALYSIS_SET_MEMBER

FLOW_ANALYSIS_SET_ID: NUMBER (FK)

FLOCK_INPUT_ID: NUMBER (FK)

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

STATUS: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

FLOW_FLOCK_ANALYSIS

TASK_ID: NUMBER (FK)

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

NAME: VARCHAR2(100)

DESCRIPTION: VARCHAR2(1000)

STATUS: VARCHAR2(20)

ALGORITHM_VERSION: NUMBER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

FLOW_ANALYSIS_SET

FLOW_ANALYSIS_SET_ID: NUMBER

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

SET_NAME: VARCHAR2(100)

SET_DESCRIPTION: VARCHAR2(1000)

STATUS: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

FLOCK_INPUT_ID: NUMBER (FK)

TASK_ID: NUMBER (FK)

FLOW_CROSS_SAMPLE_ANALYSIS_SET

TASK_ID: NUMBER (FK)

FLOW_ANALYSIS_SET_ID: NUMBER (FK)

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

FLOCK_INPUT_ID: NUMBER (FK)

LAST_UPDATED_BY: VARCHAR2(12)
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Figure 4-12. TagSNP Analysis Tool Data Model  

 

 
 

  

ANALYSIS_TASK

TASK_ID: NUMBER

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

TASK_TYPE: VARCHAR2(100) (FK)

STATUS: VARCHAR2(100)

TASK_START_TIME: DATE

TASK_END_TIME: DATE

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CW_ID: INTEGER

DATASET_NAME: VARCHAR2(100)

DATASET_DESCR: VARCHAR2(255)

PED_ID: NUMBER

MARKER_ID: NUMBER

MISSING_MARKERS: CLOB

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

FAMILY_BASED_FLAG: VARCHAR2(1)

GDS_CLS_ID: VARCHAR2(20)

SUBJECT_PARAMS: VARCHAR2(4000)

MARKER_PARAMS: VARCHAR2(4000)

MARKER_LIST: CLOB

MARKER_COUNT: NUMBER

PARSE_MARKER_COUNT: NUMBER

LK_TASK_TYPE

TASK_TYPE: VARCHAR2(50)

TASK_TYPE_NAME: VARCHAR2(100)

TASK_TYPE_DESCR: VARCHAR2(250)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

TAGSNP_ANALYSIS_RESULT

TASK_ID: NUMBER (FK)

TASK_RESULT_ID: NUMBER

USER_ID: NUMBER(6)

ENTREZ_GENE_ID: VARCHAR2(10)

CHR_LOCATION: VARCHAR2(50)

STATUS: VARCHAR2(20)

PRETTYBASE_FILE: CLOB

TASK_RESULT: CLOB

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PARSE_UPDATE_STATUS: VARCHAR2(20)

POPULATION_TYPE: VARCHAR2(20)

CHROMOSOME: VARCHAR2(5)

MIN_CHR_POSITION: NUMBER

MAX_CHR_POSITION: NUMBER

BUILD_CODE: VARCHAR2(10)

TAGSNP_ANALYSIS_LDSELECT_PARSE

TASK_RESULT_ID: NUMBER (FK)

TASK_ID: NUMBER (FK)

OUTPUT_ROWKEY: NUMBER

PROJECT_ID: INTEGER

USER_ID: NUMBER(6)

BIN_NUMBER: VARCHAR2(10)

ENTREZ_GENE_ID: VARCHAR2(10)

SNP_ID: VARCHAR2(150)

CHR_NUMBER: VARCHAR2(10)

SITE_NUMBER: VARCHAR2(20)

SNP_FUNCTION: VARCHAR2(500)

POPULATION_TYPE: VARCHAR2(20)

REMARKS: VARCHAR2(200)

TOTAL_SITES: VARCHAR2(20)

AVG_MAF: VARCHAR2(20)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

PHASTA_MAX_SCORE: NUMBER

PHASTA_POINT_SCORE: NUMBER

TAGSNP_ANALYSIS_TASK

TASK_ID: NUMBER (FK)

USER_ID: NUMBER(6)

STATUS: VARCHAR2(20)

TASK_START_TIME: DATE

TASK_END_TIME: DATE

ALGORITHM: VARCHAR2(20)

UPSTREAM_FLANKING_SEQ: NUMBER

DOWNSTREAM_FLANKING_SEQ: NUMBER

TAXONOMY_ID: VARCHAR2(10)

BUILD_CODE: VARCHAR2(10)

POPULATION_TYPE: VARCHAR2(20)

DATA_SOURCE: VARCHAR2(20)

LD_R_SQUARED_CUTOFF: NUMBER(12,2)

LD_MINOR_ALLELE_FREQ_CUTOFF: NUMBER(12,2)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)
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Figure 4-13. HLAVT Analysis Data Model 

 

 
 

  

HLAVT_DATA_INPUT

HLAVT_INPUT_ID: NUMBER

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

STATUS: VARCHAR2(20)

SOURCE_TYPE: VARCHAR2(100)

HLA_FILE: BLOB

HLA_SUFFIX: VARCHAR2(5)

HLA_FILENAME: VARCHAR2(255)

HLA_FILENAME_DESC: VARCHAR2(255)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

HLAVT_ANALYSIS_RESULT

HLAVT_RESULT_ID: NUMBER

TASK_ID: NUMBER (FK)

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

STATUS: VARCHAR2(50) (FK)

HLAVT_INPUT_ID: NUMBER (FK)

HLAVT_TOOL_NAME: VARCHAR2(50)

HLAVT_TOOL_VERSION: VARCHAR2(50)

IMGT_RELEASE_VERSION: VARCHAR2(50)

IMGT_RELEASE_DATE: DATE

HLAVT_FILE_TYPE: VARCHAR2(50)

WORKFLOW_TYPE: VARCHAR2(50)

VECTOR_TASK_ID: NUMBER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

OUTPUT_IMGT_VERSION: VARCHAR2(2)

HLAVT_ANALYSIS_OUTPUT

HLAVT_RESULT_ID: NUMBER (FK)

HLAVT_OUTPUT_ID: NUMBER

TASK_ID: NUMBER (FK)

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

OUTPUT_FILE: CLOB

OUTPUT_FILENAME: VARCHAR2(255)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

ANALYSIS_TASK

TASK_ID: NUMBER

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

TASK_TYPE: VARCHAR2(100) (FK)

STATUS: VARCHAR2(100)

TASK_START_TIME: DATE

TASK_END_TIME: DATE

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CW_ID: INTEGER

DATASET_NAME: VARCHAR2(100)

DATASET_DESCR: VARCHAR2(255)

PED_ID: NUMBER

MARKER_ID: NUMBER

MISSING_MARKERS: CLOB

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

FAMILY_BASED_FLAG: VARCHAR2(1)

GDS_CLS_ID: VARCHAR2(20)

SUBJECT_PARAMS: VARCHAR2(4000)

MARKER_PARAMS: VARCHAR2(4000)

MARKER_LIST: CLOB

MARKER_COUNT: NUMBER

PARSE_MARKER_COUNT: NUMBER

LK_TASK_TYPE

TASK_TYPE: VARCHAR2(50)

TASK_TYPE_NAME: VARCHAR2(100)

TASK_TYPE_DESCR: VARCHAR2(250)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

LK_HLAVT_ANALYSIS_RSLT_STATUS

HLAVT_STATUS_NAME: VARCHAR2(50)

HLAVT_STATUS_ID: NUMBER

HLAVT_OLD_STATUS_NAME: VARCHAR2(50)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

CREATED_BY: VARCHAR2(12)

LAST_UPDATED_BY: VARCHAR2(12)



System Architecture and Software Design Specification 

 

 

 43 Version 4.0 

Figure 4-14. IGAT Analysis Tool Data Model (Haploview dataset creation and Haploview analysis)  

 

Tables used to Search Genotype data, validate, and Create Haploview Dataset (Ped file creation)

ANALYSIS_TASK

TASK_ID: NUMBER

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

TASK_TYPE: VARCHAR2(100) (FK)

STATUS: VARCHAR2(100)

TASK_START_TIME: DATE

TASK_END_TIME: DATE

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CW_ID: INTEGER

DATASET_NAME: VARCHAR2(100)

DATASET_DESCR: VARCHAR2(255)

PED_ID: NUMBER

MARKER_ID: NUMBER

MISSING_MARKERS: CLOB

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

FAMILY_BASED_FLAG: VARCHAR2(1)

GDS_CLS_ID: VARCHAR2(20)

SUBJECT_PARAMS: VARCHAR2(4000)

MARKER_PARAMS: VARCHAR2(4000)

MARKER_LIST: CLOB

MARKER_COUNT: NUMBER

PARSE_MARKER_COUNT: NUMBER

LK_TASK_TYPE

TASK_TYPE: VARCHAR2(50)

TASK_TYPE_NAME: VARCHAR2(100)

TASK_TYPE_DESCR: VARCHAR2(250)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

HAPLOVIEW_DATA

HAPLO_ID: VARCHAR2(20)

PROJECT_ID: NUMBER

USER_ID: NUMBER(6)

LINKAGE_PED_CONTENT: CLOB

MARKER_INFO_CONTENT: CLOB

LINKAGE_PED_FILENAME: VARCHAR2(105)

MARKER_INFO_FILENAME: VARCHAR2(105)

DATASET_TYPE: VARCHAR2(20)

HAPLO_DATASET_NAME: VARCHAR2(100)

HAPLO_DATASET_DESC: VARCHAR2(255)

TAXONOMY_ID: VARCHAR2(10)

BUILD_CODE: VARCHAR2(10)

POPULATION_TYPE: VARCHAR2(20)

ENTREZ_GENE_ID: VARCHAR2(10)

CHR_LOCATION: VARCHAR2(50)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CW_ID: INTEGER

ANALYSIS_TASK_ID: NUMBER (FK)

FAMILY_BASED_FLAG: VARCHAR2(1)

HAPLOVIEW_DATA_INPUT_PED

PED_ID: NUMBER

SUB_COUNTER: INTEGER

TASK_ID: NUMBER (FK)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

SUB_ACC_NUM: VARCHAR2(10)

EXP_ACC_NUM: VARCHAR2(10)

SUB_USER_DEF_ID: VARCHAR2(100)

BS_ACC_NUM: VARCHAR2(10)

FAMILY_PEDIGREE_ID: VARCHAR2(20)

SUB_PEDIGREE_ID: VARCHAR2(100)

FATHER_PEDIGREE_ID: VARCHAR2(100)

MOTHER_PEDIGREE_ID: VARCHAR2(100)

SUB_GENDER: VARCHAR2(20)

AFFECTATION_STATUS: VARCHAR2(1)

RESULT_SCHEMA: VARCHAR2(50)

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

PEDIGREE_NAME: VARCHAR2(100)

PROJECT_ID: INTEGER

USER_ID: NUMBER(6)

CW_ID: INTEGER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LK_REAGENT_2_SNP

EXP_SAM_REA_ACC_NUM: VARCHAR2(12) (FK)

SNP_ID: VARCHAR2(20)

CHR_NUMBER: VARCHAR2(10)

CHR_POSITION: NUMBER

GLOBAL_COORDINATE: VARCHAR2(30)

TWO_ALLELES: NUMBER

ORI_TO_DBSNP: NUMBER

STRAND_ORI: NUMBER

ALLELE_A: VARCHAR2(10)

ALLELE_B: VARCHAR2(10)

ANNOTATION_DATE: DATE

BUILD_CODE: VARCHAR2(25)

SUBJECT_ORG_INFO

SUBJECT_ORG_ACC_NUM: VARCHAR2(10)

SUBJECT_AGE_ENROLLMENT: VARCHAR2(50)

AGE_AT_DEATH: INTEGER

STRAIN: VARCHAR2(20)

STRAIN_CHARACTERISTICS: VARCHAR2(500)

BIRTH_YEAR: INTEGER

DEATH_YEAR: INTEGER

GENDER: VARCHAR2(20) (FK)

ETHNICITY: VARCHAR2(100)

RACE: VARCHAR2(100)

SPECIES: VARCHAR2(50)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

FAMILY_PEDIGREE_ID: VARCHAR2(20)

LAST_UPDATED_BY: VARCHAR2(12)

CONTRIBUTOR_NAME: VARCHAR2(50)

POP_NAME: VARCHAR2(100)

PEDIGREE_ID: VARCHAR2(20)

USER_DEF_SUBJECT_ORG_ID: VARCHAR2(100)

PROJECT_ID: INTEGER

TAXONOMY_ID: VARCHAR2(10)

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

CREATED_BY: VARCHAR2(12)

COLLECTION_DATE: DATE

FATHER_PEDIGREE_ID: VARCHAR2(20)

MOTHER_PEDIGREE_ID: VARCHAR2(20)

COMMON_ORG_NAME: VARCHAR2(50)

UPLD_TCT_NUM: VARCHAR2(100)

SUBJECT_ORG_DESCR: VARCHAR2(4000)

AFFECTATION_STATUS: NUMBER (FK)

RELIGION: VARCHAR2(50)

AFFECTION_PHENOTYPE: VARCHAR2(200)

ORIGINAL_PROJECT_ID: INTEGER

LANGUAGE: VARCHAR2(50)

BIRTH_PLACE: VARCHAR2(50)

BIOLOGICAL_SAMPLE

BIO_SAM_ACC_NUM: VARCHAR2(15)

SUBJECT_ORG_ACC_NUM: VARCHAR2(15) (FK)

BIOSAMPLING_ACC_NUM: VARCHAR2(15)

USER_DEF_BIOSAMPLE_ID: VARCHAR2(100)

BS_SOURCE_ACC_NUM: VARCHAR2(10)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

BIO_SAMPLE_DESCRIPTION: VARCHAR2(3500)

PUBLIC_PRIVATE_FLAG: VARCHAR2(1)

SAMPLE_NAME: VARCHAR2(200)

SAMPLE_TYPE_NAME: VARCHAR2(50)

SAMPLE_SUBTYPE: VARCHAR2(50)

LOCATION_REPORTED_TERM: VARCHAR2(40)

LOCATION_PREFERRED_TERM: VARCHAR2(40)

POOLED_SAMPLE_IND: VARCHAR2(1)

BS_REASON_4_DELETION: VARCHAR2(200)

CONTRIBUTOR_NAME: VARCHAR2(50)

COLLECTION_STUDY_DAY: NUMBER

COLLECTION_DATE: DATE

BS_SPECIAL_GENOTYPE: VARCHAR2(200)

BS_SPECIAL_PHENOTYPE: VARCHAR2(500)

BS_POOL_COMPONENTS: VARCHAR2(200)

SAMPLE_PLATE_NAME: VARCHAR2(100)

ALTERNATE_BS_DESCR: VARCHAR2(500)

BS_SOURCE_WEIGHT: VARCHAR2(100)

BS_SOURCE_WEIGHT_UNIT: VARCHAR2(20)

BS_SOURCE_PURITY: VARCHAR2(100)

BS_SOURCE_PURITY_UNIT: VARCHAR2(20)

BS_SOURCE_CONC: VARCHAR2(100)

BS_SOURCE_CONC_UNIT: VARCHAR2(20)

BS_SOURCE_VOL: VARCHAR2(100)

BS_SOURCE_VOL_UNIT: VARCHAR2(20)

UPLD_TCT_NUM: VARCHAR2(100)

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ACC_NUM: VARCHAR2(15)

EXPERIMENT

EXP_ACC_NUM: VARCHAR2(10)

USER_DEF_EXP_ID: VARCHAR2(100)

EXP_TYPE_NAME: VARCHAR2(50)

EXP_MEA_TECH_NAME: VARCHAR2(50)

TITLE: VARCHAR2(200)

HYPOTHESIS: VARCHAR2(4000)

RATIONALE: VARCHAR2(4000)

EXPERIMENTERS_LIST: VARCHAR2(500)

CREATED_BY: VARCHAR2(12)

PROJECT_ID: INTEGER (FK)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

KEYWORDS: VARCHAR2(500)

LAST_UPDATED_BY: VARCHAR2(12)

QC_MEASURES: VARCHAR2(500)

SUBMITTER: VARCHAR2(50)

PI_NAME: VARCHAR2(50)

SUBMISSION_DATE: DATE

CG_NUMBER: VARCHAR2(50)

DESCRIPTION: VARCHAR2(4000)

PUBLISH_FLAG: VARCHAR2(1)

PUBLISH_DATE: DATE

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

REASON_4_DELETION: VARCHAR2(100)

DELETE_FLAG: VARCHAR2(1)

DELETE_FLAG_SET_DATE: DATE

UPLD_TCT_NUM: VARCHAR2(100)

ORIGINAL_PROJECT_ID: INTEGER

EXPERIMENTAL_SAMPLE

EXP_SAMPLE_ACC_NUM: VARCHAR2(10)

EXP_ACC_NUM: VARCHAR2(10) (FK)

EXP_SAMPLE_NAME: VARCHAR2(200)

EXP_SAMPLE_DESCR: VARCHAR2(500)

EXP_SAMPLE_USER_DEF_ID: VARCHAR2(100)

EXP_SAMPLE_DATA_FORMAT: VARCHAR2(100)

EXP_SAMPLE_RESULT_SCHEMA: VARCHAR2(50)

EXP_SAMPLE_REPL_GRP_ID: VARCHAR2(50)

EXP_RESULTSET_NAME: VARCHAR2(200)

UPLD_TCT_NUM: VARCHAR2(100)

UPLD_RSLT_STATUS: VARCHAR2(20)

EXP_SAM_RESULT_DESCR: VARCHAR2(500)

EXP_SAM_RESULT_TOT_RECS: NUMBER

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

ALTERNATE_ES_NAME: VARCHAR2(200)

ALTERNATE_ES_DESCR: VARCHAR2(500)

DELETE_FLAG: VARCHAR2(1)

DATE_DELETED: DATE

DELETED_BY: VARCHAR2(12)

ORIGINAL_PROJECT_ID: INTEGER

ASSAY_SITE: VARCHAR2(50)

ASSAY_DATE: DATE

ES_TYPE: VARCHAR2(50) (FK)

ES_VOLUME: VARCHAR2(20)

RESULT_TO_PLATFORM: NUMBER

EXP_SAM_2_REAGENT

EXP_SAM_REA_ACC_NUM: VARCHAR2(10) (FK)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10) (FK)

EXP_ACC_NUM: VARCHAR2(10) (FK)

ESR_AMT_CONC_VALUE: VARCHAR2(50)

ESR_AMT_CONC_UNIT: VARCHAR2(20)

ESR_AMT_WEIGHT_VALUE: VARCHAR2(50)

ESR_AMT_WEIGHT_UNIT: VARCHAR2(20)

ESR_AMT_VOLUME_VALUE: VARCHAR2(50)

ESR_AMT_VOLUME_UNIT: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

IS_SET: VARCHAR2(1)

DATE_DELETED: DATE

DELETED_BY: VARCHAR2(12)

ESR_ROLE_TYPE: VARCHAR2(30) (FK)

EXP_SAMPLE_REAGENT

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

EXP_SAM_REA_NAME: VARCHAR2(200)

EXP_SAM_REA_TYPE: VARCHAR2(50)

EXP_SAM_REA_VALUE: VARCHAR2(50)

EXP_SAM_REA_DESCR: VARCHAR2(4000)

EXP_SAM_REA_MANUFACTURER: VARCHAR2(100)

EXP_SAM_REA_WEBLINK: VARCHAR2(100)

EXP_SAM_REA_CONTACT: VARCHAR2(1000)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

CREATED_BY: VARCHAR2(12)

USER_DEF_REAGENT_ID: VARCHAR2(100)

PROJECT_ID: INTEGER

UPLD_TCT_NUM: VARCHAR2(100)

ANNOTATION_FILE: BLOB

ANNOTATION_FILE_NAME: VARCHAR2(100)

ANNOTATION_SCHEMA: VARCHAR2(50)

CATALOG_NUMBER: VARCHAR2(250)

LOT_NUMBER: VARCHAR2(250)

REPORTER_NAME: VARCHAR2(200)

DETECTOR_NAME: VARCHAR2(200)

IS_SET: VARCHAR2(1)

ORIGINAL_PROJECT_ID: INTEGER

EXP_SAM_REA_CONCENTRATION: VARCHAR2(255)

EXP_SAM_REAGENT_VERSION: VARCHAR2(100)

DBSNP_BUILD_CODE: VARCHAR2(30)

GENOME_VERSION: VARCHAR2(100)

ANNOTATION_DATE: DATE

BIO_SAM_2_EXP_SAM

BIO_SAM_ACC_NUM: VARCHAR2(10) (FK)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10) (FK)

EXP_ACC_NUM: VARCHAR2(10) (FK)

BS_AMT_CONC_VALUE: VARCHAR2(20)

BS_AMT_CONC_UNIT: VARCHAR2(20)

BS_AMT_WEIGHT_VALUE: VARCHAR2(20)

BS_AMT_WEIGHT_UNIT: VARCHAR2(20)

BS_AMT_VOLUME_VALUE: VARCHAR2(20)

BS_AMT_VOLUME_UNIT: VARCHAR2(20)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

LABEL: VARCHAR2(100)

REF_BIOSAMPLE: VARCHAR2(10)

DATE_DELETED: DATE

DELETED_BY: VARCHAR2(12)

EXP_GT_AFFY_RESULT

EXP_ACC_NUM: VARCHAR2(10) (FK)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10) (FK)

RESULT_SET_ID: INTEGER

LINE_NUMBER: VARCHAR2(10)

DBSNP_RS_ID: VARCHAR2(100)

CHROMOSOME: VARCHAR2(10)

PHYSICAL_POSITION: VARCHAR2(100)

TSC_ID: VARCHAR2(100)

CALL: VARCHAR2(100)

CONFIDENCE: VARCHAR2(100)

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

SNP_ID: VARCHAR2(1000)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

EXP_GT_ILLUMINA_RESULT

EXP_ACC_NUM: VARCHAR2(10) (FK)

EXP_SAMPLE_ACC_NUM: VARCHAR2(10) (FK)

RESULT_SET_ID: INTEGER

ILMN_ID: VARCHAR2(100)

EXP_SAM_REA_ACC_NUM: VARCHAR2(10)

ALLELE2_TOP: VARCHAR2(255)

ALLELE1_TOP: VARCHAR2(255)
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Figure 4-15. Gene Expression Analysis (GenePattern) Tool Data Model 
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Figure 4-16. ImmPort Genome Browser (Gbrowse) Data Model 
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4.6 CLINICAL DATA MODEL 

The BISC repository for clinical studies was developed to provide an interoperable representation of clinical study 

data.  Interoperability constitutes storing and querying clinical study designs and descriptions, clinical datasets 

and mechanistic assays from clinical studies and trials.  The Clinical Data Interchange Standards Consortium 

(CDISC) Study Data Tabulation Model (SDTM) and content from ClinicalTrials.gov was used extensively as a 

source for standards, entities and entity attributes contributing to interoperability.  The process for modeling was 

published in the Kong, Dahlke et al in the Journal of Biomedical Informatics at 

http://www.ncbi.nlm.nih.gov/sites/entrez?db=PubMed&cmd=Retrieve&list_uids=20460173.  

The BISC Clinical Repository schema creates syntactic commonality among studies by categorizing data into 

object and event classes and employing CDISC code lists for controlled vocabulary study annotation.  Mapping 

study data to the schema involves extracting data implicit in the study documentation (e.g., units of measure 

printed on CRF forms) and making it explicit for loading purposes. Capturing clinical study protocols is done by 

parsing the study description, purpose, plans and methods for loading into the study design area of the repository 

schema.  The study design capture process is highly interactive and involves coordinated efforts by both 

researchers and BISC staff—this process is challenging due to the inherent variability between study types and 

study designs.   

Data provided by either researchers or contract research organizations (CRO‘s) typically includes study protocols, 

data sets derived from Clinical Report Forms (CRFs) and mechanistic assay result files including microarray, 

flow cytometry, ELISA, etc.  This data is presented in a uniform content view via the web interface--browsing 

studies, downloading study data, creation and download of data sets with access to analysis tools enhances study 

data accessibility and utility. 

Although BISC may receive data from unregulated institutions, the repository will be organized as though all data 

submitted were subject to HIPAA regulation. The primary constraint imposed by HIPAA regulations on the BISC 

repository is that the data contained therein must be de-identified in accordance with HIPAA Safe Harbor 

standards.  The Safe Harbor standards require that data which would allow identification of the subject of a study 

be removed from study records before being made publicly available. 

To control the proliferation of entities in the model, the BISC team used a combination of row models for selected 

entities with a well defined set of attributes while modeling the remaining entities as EAV classes. 

 

 

  

http://www.ncbi.nlm.nih.gov/sites/entrez?db=PubMed&cmd=Retrieve&list_uids=20460173
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Figure 4-17. Clinical - Study Design Data Model 
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Figure 4-18. Clinical - Assessments, Adverse Events, Substance Merge Data Model 
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SUBJECT_ORG_ACC_NUM: VARCHAR2(15) (FK)

COMPOUND_NAME_REPORTED: VARCHAR2(125)

COMPOUND_OTHER_NAME_REPORTED: VARCHAR2(125)

COMPOUND_ROLE: VARCHAR2(40)

REPORTED_INDICATION: VARCHAR2(255)

FORMULATION: VARCHAR2(125)

DOSE_REPORTED: VARCHAR2(150)

DOSE: NUMBER

DOSE_UNITS: VARCHAR2(40)

DOSE_FREQ_PER_INTERVAL: VARCHAR2(40)

ROUTE_OF_ADMIN_REPORTED: VARCHAR2(40)

ROUTE_OF_ADMIN_PREFERRED: VARCHAR2(40)

IS_ONGOING: VARCHAR2(40)

START_DAY: INTEGER

START_DAY_FROM_PARTIAL_DATE: VARCHAR2(40)

END_DAY: INTEGER

START_TIME: VARCHAR2(40)

END_TIME: VARCHAR2(40)

STATUS: VARCHAR2(40)

ACTUAL_VISIT_ACC_NUM: VARCHAR2(15) (FK)

MERGE_NAME_PREFERRED: VARCHAR2(40)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ACC_NUM: VARCHAR2(15) (FK)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

END_DAY_FROM_PARTIAL_DATE: VARCHAR2(1)

DURATION: NUMBER

DURATION_UNIT: VARCHAR2(10)

UPLD_TCT_NUM: VARCHAR2(100)

USER_DEF_SUBSTANCE_MERGE_ID: VARCHAR2(200)

ADVERSE_EVENT

ADVERSE_EVENT_ACC_NUM: VARCHAR2(15)

SUBJECT_ORG_ACC_NUM: VARCHAR2(15) (FK)

USER_DEF_ADVERSE_EVENT_ID: VARCHAR2(150)

NAME_REPORTED: VARCHAR2(126)

PREFERRED_NAME: VARCHAR2(126)

EVENT_DESCRIPTION: VARCHAR2(256)

ORGAN_OR_BODY_SYSTEM_REPORTED: VARCHAR2(126)

ORGAN_OR_BODY_SYSTEM_PREFERRED: VARCHAR2(126)

LOCATION_OF_REACTION_REPORTED: VARCHAR2(126)

LOCATION_OF_REACTION_PREFERRED: VARCHAR2(126)

SEVERITY_REPORTED: VARCHAR2(40)

SEVERITY_PREFERRED: VARCHAR2(40)

OUTCOME_REPORTED: VARCHAR2(40)

OUTCOME_PREFERRED: VARCHAR2(40)

STUDY_TREATMENT_ACTION_TAKEN: VARCHAR2(250)

OTHER_ACTION_TAKEN: VARCHAR2(250)

RELATION_TO_STUDY_TREATMENT: VARCHAR2(250)

RELATION_TO_NONSTUDY_TREATMENT: VARCHAR2(250)

CAUSALITY: VARCHAR2(250)

START_STUDY_DAY: INTEGER

START_TIME: VARCHAR2(40)

END_STUDY_DAY: INTEGER

END_TIME: VARCHAR2(40)

ACTUAL_VISIT_ACC_NUM: VARCHAR2(15) (FK)

ASSESSMENT_ACC_NUM: VARCHAR2(15) (FK)

LAB_TEST_PANEL_ACC_NUM: VARCHAR2(15) (FK)

IS_SERIOUS_EVENT: VARCHAR2(2)

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

STUDY_ACC_NUM: VARCHAR2(15) (FK)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

START_DAY_FROM_PARTIAL_DATE: VARCHAR2(1)

END_DAY_FROM_PARTIAL_DATE: VARCHAR2(1)

UPLD_TCT_NUM: VARCHAR2(100)

ACTUAL_VISIT

ACTUAL_VISIT_ACC_NUM: VARCHAR2(15)

IS_PLANNED: VARCHAR2(1)

STUDY_DAY_VISIT_STARTS: INTEGER

PLANNED_VISIT_ACC_NUM: VARCHAR2(15) (FK)

SUBJECT_ORG_ACC_NUM: VARCHAR2(15)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ACC_NUM: VARCHAR2(15) (FK)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

USER_DEF_ACTUAL_VISIT_ID: VARCHAR2(100)

UPLD_TCT_NUM: VARCHAR2(100)

SUBJECT_ORG_INFO

SUBJECT_ORG_ACC_NUM: VARCHAR2(10)

SUBJECT_AGE_ENROLLMENT: VARCHAR2(50)

AGE_AT_DEATH: INTEGER

STRAIN: VARCHAR2(20)

STRAIN_CHARACTERISTICS: VARCHAR2(500)

BIRTH_YEAR: INTEGER

DEATH_YEAR: INTEGER

GENDER: VARCHAR2(20) (FK)

ETHNICITY: VARCHAR2(100)

RACE: VARCHAR2(100)

SPECIES: VARCHAR2(50)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

FAMILY_PEDIGREE_ID: VARCHAR2(20)

LAST_UPDATED_BY: VARCHAR2(12)

CONTRIBUTOR_NAME: VARCHAR2(50)

POP_NAME: VARCHAR2(100)

PEDIGREE_ID: VARCHAR2(20)

USER_DEF_SUBJECT_ORG_ID: VARCHAR2(100)

PROJECT_ID: INTEGER

TAXONOMY_ID: VARCHAR2(10)

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

CREATED_BY: VARCHAR2(12)

COLLECTION_DATE: DATE

FATHER_PEDIGREE_ID: VARCHAR2(20)

MOTHER_PEDIGREE_ID: VARCHAR2(20)

COMMON_ORG_NAME: VARCHAR2(50)

UPLD_TCT_NUM: VARCHAR2(100)

SUBJECT_ORG_DESCR: VARCHAR2(4000)

AFFECTATION_STATUS: NUMBER (FK)

RELIGION: VARCHAR2(50)

AFFECTION_PHENOTYPE: VARCHAR2(200)

ORIGINAL_PROJECT_ID: INTEGER

LANGUAGE: VARCHAR2(50)

BIRTH_PLACE: VARCHAR2(50)

ASSESSMENT_PANEL

ASSESSMENT_ACC_NUM: VARCHAR2(15)

SUBJECT_ORG_ACC_NUM: VARCHAR2(15) (FK)

ACTUAL_VISIT_ACC_NUM: VARCHAR2(15) (FK)

PREFERRED_NAME: VARCHAR2(40) (FK)

ASSESSMENT_NAME_REPORTED: VARCHAR2(125)

ASSESSMENT_TYPE: VARCHAR2(125)

STUDY_DAY: NUMBER

STUDY_DAY_FROM_PARTIAL_DATE: VARCHAR2(1)

IS_STANDARD: VARCHAR2(1)

STATUS: VARCHAR2(40)

USER_DEF_ASSESSMENT_PANEL_ID: VARCHAR2(100)

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

STUDY_ACC_NUM: VARCHAR2(15) (FK)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

ARM_OR_COHORT_2_SUBJ_ORG_INFO

ARM_OR_COHORT_ACC_NUM: VARCHAR2(15) (FK)

SUBJECT_ORG_ACC_NUM: VARCHAR2(15) (FK)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ENROLLMENT_DAY: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

ARM_OR_COHORT

ARM_OR_COHORT_ACC_NUM: VARCHAR2(15)

NAME: VARCHAR2(126)

DESCRIPTION: VARCHAR2(500)

POPULATION_SELECTION_RULE: VARCHAR2(500)

TYPE: VARCHAR2(20)

STUDY_ACC_NUM: VARCHAR2(15) (FK)

USER_DEF_ARM_OR_COHORT_ID: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

SORT_ORDER: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)
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Figure 4-19. Clinical – Lab Tests Data Model 

 

REFERENCE_RANGE

REFERENCE_RANGE_ACC_NUM: VARCHAR2(15)

UPPER_LIMIT: VARCHAR2(40)

LOWER_LIMIT: VARCHAR2(40)

UNIT_OF_MEASURE: VARCHAR2(40)

SUBJECT_CONDITION: VARCHAR2(40)

CATEGORY: VARCHAR2(40)

LAB_OR_STUDY: VARCHAR2(256)

TEST_OR_ASSESSMENT_NAME: VARCHAR2(125)

USER_DEF_REFERENCE_RANGE_ID: VARCHAR2(100)

GENDER: VARCHAR2(40)

AGE_RANGE: VARCHAR2(40)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ACC_NUM: VARCHAR2(15) (FK)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

BIOLOGICAL_SAMPLE

BIO_SAM_ACC_NUM: VARCHAR2(15)

SUBJECT_ORG_ACC_NUM: VARCHAR2(15) (FK)

BIOSAMPLING_ACC_NUM: VARCHAR2(15) (FK)

USER_DEF_BIOSAMPLE_ID: VARCHAR2(100)

BS_SOURCE_ACC_NUM: VARCHAR2(10)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

BIO_SAMPLE_DESCRIPTION: VARCHAR2(3500)

PUBLIC_PRIVATE_FLAG: VARCHAR2(1)

SAMPLE_NAME: VARCHAR2(200)

SAMPLE_TYPE_NAME: VARCHAR2(50)

SAMPLE_SUBTYPE: VARCHAR2(50)

LOCATION_REPORTED_TERM: VARCHAR2(40)

LOCATION_PREFERRED_TERM: VARCHAR2(40)

POOLED_SAMPLE_IND: VARCHAR2(1)

BS_REASON_4_DELETION: VARCHAR2(200)

CONTRIBUTOR_NAME: VARCHAR2(50)

COLLECTION_STUDY_DAY: NUMBER

COLLECTION_DATE: DATE

BS_SPECIAL_GENOTYPE: VARCHAR2(200)

BS_SPECIAL_PHENOTYPE: VARCHAR2(500)

BS_POOL_COMPONENTS: VARCHAR2(200)

SAMPLE_PLATE_NAME: VARCHAR2(100)

ALTERNATE_BS_DESCR: VARCHAR2(500)

BS_SOURCE_WEIGHT: VARCHAR2(100)

BS_SOURCE_WEIGHT_UNIT: VARCHAR2(20)

BS_SOURCE_PURITY: VARCHAR2(100)

BS_SOURCE_PURITY_UNIT: VARCHAR2(20)

BS_SOURCE_CONC: VARCHAR2(100)

BS_SOURCE_CONC_UNIT: VARCHAR2(20)

BS_SOURCE_VOL: VARCHAR2(100)

BS_SOURCE_VOL_UNIT: VARCHAR2(20)

UPLD_TCT_NUM: VARCHAR2(100)

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ACC_NUM: VARCHAR2(15)

LAB_PANEL_SUMMARY_MEASURE

SUMMARY_MEASURE_ACC_NUM: VARCHAR2(15)

LAB_TEST_PANEL_ACC_NUM: VARCHAR2(15) (FK)

SUMMARY_VALUE_NAME: VARCHAR2(40)

USER_DEF_SUMMARY_MEASURE_ID: VARCHAR2(100)

SUMMARY_VALUE_DESCRIPTION: VARCHAR2(250)

SUMMARY_VALUE_TYPE: VARCHAR2(40)

SUMMARY_VALUE: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ACC_NUM: VARCHAR2(15) (FK)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

LAB_TEST_PANEL

LAB_TEST_PANEL_ACC_NUM: VARCHAR2(15)

LAB_TEST_PANEL_NAME: VARCHAR2(125)

PREFERRED_PANEL_NAME: VARCHAR2(125)

STATUS: VARCHAR2(40)

BIO_SAM_ACC_NUM: VARCHAR2(15) (FK)

USER_DEF_LAB_TEST_PANEL_ID: VARCHAR2(100)

CREATED_BY: VARCHAR2(12)

DATE_CREATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

STUDY_ACC_NUM: VARCHAR2(15) (FK)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

REPORTED_EARLY_TERMINATION

EARLY_TERMINATION_ACC_NUM: VARCHAR2(15)

STUDY_DAY_REPORTED: INTEGER

IS_SUBJECT_REQUESTED: VARCHAR2(1)

IS_ADVERSE_EVENT_RELATED: VARCHAR2(1)

REASON_REPORTED: VARCHAR2(250)

REASON_PREFERRED: VARCHAR2(40)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

SUBJECT_ORG_ACC_NUM: VARCHAR2(15) (FK)

STUDY_ACC_NUM: VARCHAR2(15) (FK)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

LAB_TEST_ANALYSIS_PANEL

LAB_TEST_PANEL_ACC_NUM: VARCHAR2(15) (FK)

USER_DEF_ANALYSIS_PANEL_ID: VARCHAR2(125)

DESCRIPTION: VARCHAR2(500)

HAS_SUMMARY_MEASURES: VARCHAR2(1)

HAS_LAB_TEST_DERIVED_MEASURES: VARCHAR2(1)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ACC_NUM: VARCHAR2(15) (FK)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

SUBJECT_ORG_INFO

SUBJECT_ORG_ACC_NUM: VARCHAR2(10)

SUBJECT_AGE_ENROLLMENT: VARCHAR2(50)

AGE_AT_DEATH: INTEGER

STRAIN: VARCHAR2(20)

STRAIN_CHARACTERISTICS: VARCHAR2(500)

BIRTH_YEAR: INTEGER

DEATH_YEAR: INTEGER

GENDER: VARCHAR2(20) (FK)

ETHNICITY: VARCHAR2(100)

RACE: VARCHAR2(100)

SPECIES: VARCHAR2(50)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

FAMILY_PEDIGREE_ID: VARCHAR2(20)

LAST_UPDATED_BY: VARCHAR2(12)

CONTRIBUTOR_NAME: VARCHAR2(50)

POP_NAME: VARCHAR2(100)

PEDIGREE_ID: VARCHAR2(20)

USER_DEF_SUBJECT_ORG_ID: VARCHAR2(100)

PROJECT_ID: INTEGER

TAXONOMY_ID: VARCHAR2(10)

DELETED_BY: VARCHAR2(12)

DATE_DELETED: DATE

CREATED_BY: VARCHAR2(12)

COLLECTION_DATE: DATE

FATHER_PEDIGREE_ID: VARCHAR2(20)

MOTHER_PEDIGREE_ID: VARCHAR2(20)

COMMON_ORG_NAME: VARCHAR2(50)

UPLD_TCT_NUM: VARCHAR2(100)

SUBJECT_ORG_DESCR: VARCHAR2(4000)

AFFECTATION_STATUS: NUMBER (FK)

RELIGION: VARCHAR2(50)

AFFECTION_PHENOTYPE: VARCHAR2(200)

ORIGINAL_PROJECT_ID: INTEGER

LANGUAGE: VARCHAR2(50)

BIRTH_PLACE: VARCHAR2(50)

LAB_TEST_DERIVED_MEASURE

DERIVED_MEASURE_ACC_NUM: VARCHAR2(15)

USER_DEF_LT_DERIVED_MEASURE_ID: VARCHAR2(100)

LAB_TEST_ACC_NUM: VARCHAR2(15) (FK)

DERIVED_VALUE_TYPE: VARCHAR2(40)

DERIVED_VALUE_DESCRIPTION: VARCHAR2(250)

DERIVED_VALUE: VARCHAR2(40)

LAB_TEST_PANEL_ACC_NUM: VARCHAR2(15) (FK)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ACC_NUM: VARCHAR2(15) (FK)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

ARM_OR_COHORT_2_SUBJ_ORG_INFO

ARM_OR_COHORT_ACC_NUM: VARCHAR2(15) (FK)

SUBJECT_ORG_ACC_NUM: VARCHAR2(15) (FK)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ENROLLMENT_DAY: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

LAB_TEST

LAB_TEST_ACC_NUM: VARCHAR2(15)

STUDY_DAY_RESULTS_REPORTED: INTEGER

TEST_NAME_REPORTED: VARCHAR2(125)

PREFERRED_TEST_NAME: VARCHAR2(40)

RESULT_VALUE_REPORTED: VARCHAR2(250)

RESULT_VALUE: VARCHAR2(40)

RESULT_UNIT: VARCHAR2(40)

IS_CLINICALLY_SIGNIFICANT: VARCHAR2(1)

REFERENCE_RANGE_ACC_NUM: VARCHAR2(15) (FK)

LAB_TEST_PANEL_ACC_NUM: VARCHAR2(15) (FK)

USER_DEF_LAB_TEST_ID: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

STUDY_ACC_NUM: VARCHAR2(15) (FK)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)

ARM_OR_COHORT

ARM_OR_COHORT_ACC_NUM: VARCHAR2(15)

NAME: VARCHAR2(126)

DESCRIPTION: VARCHAR2(500)

POPULATION_SELECTION_RULE: VARCHAR2(500)

TYPE: VARCHAR2(20)

STUDY_ACC_NUM: VARCHAR2(15) (FK)

USER_DEF_ARM_OR_COHORT_ID: VARCHAR2(100)

DATE_CREATED: DATE

CREATED_BY: VARCHAR2(12)

DATE_LAST_UPDATED: DATE

LAST_UPDATED_BY: VARCHAR2(12)

PROJECT_ID: NUMBER

ORIGINAL_PROJECT_ID: NUMBER

SORT_ORDER: NUMBER

UPLD_TCT_NUM: VARCHAR2(100)



System Architecture and Software Design Specification 

 

 

 50 Version 4.0 

5.0 REFERENCE DATA MODELS 

 
The reference data models in this section represent a careful selection of immunology-related data from 

publicly available, reputable data sources whose accessibility and integration within ImmPort serves as a 

value-added resource to the ImmPort user community. The following data models provide an overview of 

ImmPort‘s reference data, which are accessible to end-users via ImmPort‘s query interface.   

Note that when possible, the designs of ImmPort‘s reference data tables closely resemble those of the 

original data sources from which they were modeled. However, data standardization (done in the ETL 

process) with respect to data structures, field naming, field attributes, etc. is done as needed to support the 

incorporation of the Reference database data within ImmPort. 

 

Below is a top-level diagram of Reference Data Sources in ImmPort: 
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5.1 NCBI ENTREZ GENE AND TAXONOMY INFORMATION 

 

Figure 5-1 depicts the ImmPort reference data tables containing basic gene and taxonomy information. 

All data are extracted from NCBI Entrez Gene and NCBI Taxonomy information resources.  

Figure 5-1. NCBI Entrez Gene and Taxonomy Information 

 

 

ENTREZ_GENE_HISTORY

DISCONT_ENTREZ_GENE_ID: VARCHAR2(10)

TAXONOMY_ID: VARCHAR2(10)

ENTREZ_GENE_ID: VARCHAR2(10) (FK)

DISCONT_GENE_SYMBOL: VARCHAR2(50)

ENTREZ_GENE_INFO

ENTREZ_GENE_ID: VARCHAR2(10)

GENE_SYMBOL: VARCHAR2(50)

LOCUS_TAG: VARCHAR2(30)

SYNONYMS: VARCHAR2(4000)

DB_XREFS: VARCHAR2(4000)

CHROMOSOME: VARCHAR2(20)

MAP_LOCATION: VARCHAR2(100)

GENE_NAME: VARCHAR2(255)

GENE_TYPE: VARCHAR2(50)

AUTH_NOMENCLATURE_SYMBOL: VARCHAR2(50)

AUTH_NOMENCLATURE_FULL_NAME: VARCHAR2(255)

NOMENCLATURE_STATUS: VARCHAR2(50)

TAX_ORDER: NUMBER(6)

IMMPORT_GENE: VARCHAR2(1)

ENTREZ_GENE_SYNONYMS

ENTREZ_GENE_ID: VARCHAR2(10) (FK)

GENE_SYNONYM: VARCHAR2(255)

GENE_SYNONYM_SRC_CODE: VARCHAR2(1)

TAXONOMY_ID: VARCHAR2(10)

ENTREZ_GENE2ACCESSION

ENTREZ_GENE_ID: VARCHAR2(10) (FK)

GENOMIC_NUC_ACC_VERS: VARCHAR2(20)

RNA_NUC_ACC_VERS: VARCHAR2(20)

PROTEIN_ACC_VERS: VARCHAR2(20)

START_POSITION: VARCHAR2(10)

END_POSITION: VARCHAR2(10)

ORIENTATION: VARCHAR2(1)

TAXONOMY_ID: VARCHAR2(10)

REFSEQ_STATUS: VARCHAR2(15)

RNA_NUC_ACC: VARCHAR2(20)

RNA_NUC_GI: VARCHAR2(10)

PROTEIN_ACC: VARCHAR2(20)

PROTEIN_GI: VARCHAR2(10)

GENOMIC_NUC_ACC: VARCHAR2(20)

GENOMIC_NUC_GI: VARCHAR2(10)

IMMPORT_GENE: VARCHAR2(1)

ENTREZ_GENE2GO

ENTREZ_GENE_ID: VARCHAR2(10) (FK)

GO_ID: VARCHAR2(20)

EVIDENCE: VARCHAR2(20)

GO_TERM: VARCHAR2(255)

RELATIONSHIP_QUALIFIER: VARCHAR2(20)

PUBMED_UIDS_REPORTED: VARCHAR2(255)

TAXONOMY_ID: VARCHAR2(10)

ENTREZ_GENE2MIM

ENTREZ_GENE_ID: VARCHAR2(10) (FK)

MIM_NUMBER: VARCHAR2(6) (FK)

RELATIONSHIP_TYPE: VARCHAR2(20)

MIM_TITLE: VARCHAR2(255)

ENTREZ_GENE2PUBMED

TAXONOMY_ID: VARCHAR2(10)

ENTREZ_GENE_ID: VARCHAR2(10) (FK)

PUBMED_ID: VARCHAR2(20)

ENTREZ_GENE2REFSEQ

ENTREZ_GENE_ID: VARCHAR2(10) (FK)

GENOMIC_NUC_ACC_VERS: VARCHAR2(20)

RNA_NUC_ACC_VERS: VARCHAR2(20)

PROTEIN_ACC_VERS: VARCHAR2(20)

START_POSITION: VARCHAR2(10)

END_POSITION: VARCHAR2(10)

ORIENTATION: VARCHAR2(1)

TAXONOMY_ID: VARCHAR2(10)

REFSEQ_STATUS: VARCHAR2(15)

RNA_NUC_ACC: VARCHAR2(20)

RNA_NUC_GI: VARCHAR2(10)

PROTEIN_ACC: VARCHAR2(20)

PROTEIN_GI: VARCHAR2(10)

GENOMIC_NUC_ACC: VARCHAR2(20)

GENOMIC_NUC_GI: VARCHAR2(10)

IMMPORT_GENE: VARCHAR2(1)

ENTREZ_GENE2STS

UNISTS_ID: VARCHAR2(20)

ENTREZ_GENE_ID: VARCHAR2(10) (FK)

ENTREZ_GENE2UNIGENE

UNIGENE_ID: VARCHAR2(10)

ENTREZ_GENE_ID: VARCHAR2(10) (FK)

HOMOLOGENE

TAXONOMY_ID: VARCHAR2(10)

ENTREZ_GENE_ID: VARCHAR2(10) (FK)

HOMOLOGENE_ID: VARCHAR2(10)

GENE_SYMBOL: VARCHAR2(50)

HOM_PROTEIN_GI: VARCHAR2(50)

HOM_PROTEIN_ACCESSION: VARCHAR2(50)

IMMPORT_GENES

ENTREZ_GENE_ID: VARCHAR2(10) (FK)

DATE_CREATED: DATE

DATE_MODIFIED: DATE

MIM_TITLE

MIM_NUMBER: VARCHAR2(6)

MIM_TITLE: VARCHAR2(255)

TAXONOMY_NAME

TAXONOMY_ID: VARCHAR2(10)

TAXONOMY_NAME: VARCHAR2(150)

TAX_UNIQUE_NAME: VARCHAR2(100)

TAX_NAME_CLASS: VARCHAR2(50)

TAX_ORDER: NUMBER(6)

V_TAX_SCIENTIFIC_NAME

TAXONOMY_ID: TAXONOMY_NAME.TAXONOMY_ID

TAXONOMY_NAME: TAXONOMY_NAME.TAXONOMY_NAME

V_TAXONOMY_NAME

TAX_ORDER: TAXONOMY_NAME.TAX_ORDER

TAXONOMY_ID: TAXONOMY_NAME.TAXONOMY_ID

TAXONOMY_NAME: TAXONOMY_NAME.TAXONOMY_NAME

TAX_UNIQUE_NAME: TAXONOMY_NAME.TAX_UNIQUE_NAME

TAX_NAME_CLASS: TAXONOMY_NAME.TAX_NAME_CLASS
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5.2 GENOMIC SEQUENCE AND GENE STRUCTURE INFORMATION 

 

Figure 5-2 depicts the ImmPort tables containing genomic sequence and gene structure information. The data 

stored in these tables are extracted from both UCSC Genome Bioinformatics and NCBI Entrez Gene 

information resources.  The LK_TAXONOMY_BUILD table and the UCSC-related tables include the 

taxonomy IDs and multiple builds for the selected species/taxonomies contained in ImmPort. Specifically, all 

UCSC RefGene and KnownGene data is provided for all taxonomies and genome builds listed below (where 

applicable), and is refreshed/updated monthly. These include:  

TaxID Taxonomy_Name Genome Builds (UCSC) 

9606 Homo sapiens Hg15, Hg16, Hg17, Hg18 

10090 Mus musculus mm3, mm4, mm5, mm6, mm7, mm8, mm9 

10117 Rattus rattus  

10116 Rattus norvegicus rn2, rn3, rn4 

9031 Gallus gallus galGal2, galGal3 

7227 Drosophila melanogaster dm1, dm2, dm3 

9544 Macaca mulatta rheMac1, rheMac2 

9541 Macaca fascicularis  
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Figure 5-2. Genomic Sequence and Gene Structure Information 

 

5.3 PATHWAY INFORMATION 

The tables in Figure 5-3 store pathway data and provide linkages to NCBI gene data and genetic disorder data 

(via the Online Mendelian Inheritance in Man). Pathway data in ImmPort are extracted from the Kyoto 

Encyclopedia of Genes and Genomes (KEGG). Additional pathway data from BioCyc is also stored in ImmPort. 

CHR_NC_GI

TAXONOMY_ID: VARCHAR2(10) (FK)

BUILD_CODE: VARCHAR2(10) (FK)

CHROMOSOME: VARCHAR2(20)

GENOMIC_NUC_ACC_VERS: VARCHAR2(20)

GENOMIC_NUC_GI: VARCHAR2(10)

TAXONOMY_NAME: VARCHAR2(150) (FK)

MRNA_SEQUENCE

TAXONOMY_ID: VARCHAR2(10) (FK)

BUILD_CODE: VARCHAR2(10) (FK)

RNA_NUC_ACC_VERS: VARCHAR2(20)

RNA_NUC_GI: VARCHAR2(10)

ASSEMBLY: VARCHAR2(20)

RNA_DESCRIPTION: VARCHAR2(4000)

RNA_SEQUENCE: CLOB

TAXONOMY_NAME: VARCHAR2(150) (FK)

CONTIG_SEQUENCE

TAXONOMY_ID: VARCHAR2(10) (FK)

BUILD_CODE: VARCHAR2(10) (FK)

GENOMIC_NUC_ACC_VERS: VARCHAR2(20)

CHROMOSOME: VARCHAR2(20)

GENOMIC_NUC_GI: VARCHAR2(10)

ASSEMBLY: VARCHAR2(20)

CONTIG_DESCRIPTION: VARCHAR2(4000)

CONTIG_SEQUENCE: CLOB

TAXONOMY_NAME: VARCHAR2(150) (FK)

UCSC_REF_GENE_EXONS

TAXONOMY_ID: VARCHAR2(10) (FK)

BUILD_CODE: VARCHAR2(10) (FK)

NAME: VARCHAR2(20) (FK)

TX_START: NUMBER(10) (FK)

TX_END: NUMBER(10) (FK)

EXON_START: NUMBER(10)

EXON_END: NUMBER(10)

UCSC_REF_GENE

TAXONOMY_ID: VARCHAR2(10)

BUILD_CODE: VARCHAR2(10)

NAME: VARCHAR2(20)

TX_START: NUMBER(10)

TX_END: NUMBER(10)

CHROM: VARCHAR2(20)

STRAND: VARCHAR2(1)

CDS_START: NUMBER(10)

CDS_END: NUMBER(10)

EXON_COUNT: NUMBER(10)

EXON_STARTS: CLOB

EXON_ENDS: CLOB

SEQ_CONTIG

TAXONOMY_ID: VARCHAR2(10) (FK)

BUILD_CODE: VARCHAR2(10) (FK)

CHROMOSOME: VARCHAR2(20)

CTG_START: NUMBER(10)

CTG_END: NUMBER(10)

ORIENTATION: VARCHAR2(1)

RNA_NUC_ACC_VERS: VARCHAR2(20)

CONTIG_ID: VARCHAR2(20)

FEATURE_TYPE: VARCHAR2(20)

ASSEMBLY: VARCHAR2(20)

WEIGHT_VALUE: NUMBER(2)

TAXONOMY_NAME: VARCHAR2(150) (FK)

LK_TAXONOMY_BUILD

TAXONOMY_ID: VARCHAR2(10)

TAXONOMY_NAME: VARCHAR2(150)

BUILD_CODE: VARCHAR2(10)

DESCRIPTION: VARCHAR2(50)

BUILD_DATE: DATE

CURRENT_BUILD: VARCHAR2(1)

DATE_CREATED: DATE

DATE_LAST_UPDATED: DATE

UCSC_KNOWN_GENE

TAXONOMY_ID: VARCHAR2(10)

BUILD_CODE: VARCHAR2(10)

NAME: VARCHAR2(20)

TX_START: NUMBER(10)

TX_END: NUMBER(10)

PROTEIN_ID: VARCHAR2(40)

ALIGN_ID: VARCHAR2(8)

CHROM: VARCHAR2(20)

STRAND: VARCHAR2(1)

CDS_START: NUMBER(10)

CDS_END: NUMBER(10)

EXON_COUNT: NUMBER(10)

EXON_STARTS: CLOB

EXON_ENDS: CLOB

UCSC_KNOWN_GENE_EXONS

TAXONOMY_ID: VARCHAR2(10) (FK)

BUILD_CODE: VARCHAR2(10) (FK)

NAME: VARCHAR2(20) (FK)

TX_START: NUMBER(10) (FK)

TX_END: NUMBER(10) (FK)

PROTEIN_ID: VARCHAR2(40) (FK)

ALIGN_ID: VARCHAR2(8) (FK)

EXON_START: NUMBER(10)

EXON_END: NUMBER(10)
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Figure 5-3. Pathway Information 

 

 
 

BIOCYC_PATHWAY_CHILD

PATHWAY_ID: VARCHAR2(100)

GENE_ID: VARCHAR2(100)

GENE_SYMBOLS: VARCHAR2(500)
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PATHWAY_ID: VARCHAR2(100)

PATHWAY_NAME: VARCHAR2(500)

PATHWAY_TYPE: VARCHAR2(100)

PATHWAY_HYPERLINK: VARCHAR2(500)
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ORTHOLOG_ID_IN_KO: VARCHAR2(20)

KEGG_ID_IN_GENES: VARCHAR2(50)

DBLINK_TYPE_4M_GENEDB: VARCHAR2(20)

MAPPED_PATHWAY_ID: VARCHAR2(50)

GENE_NCBI_GENEID

KEGG_ID_IN_GENES: VARCHAR2(50)

ENTREZ_GENE_ID: VARCHAR2(10)

DBLINK_TYPE_4M_GENEDB: VARCHAR2(20)

KO_PATHWAY_ID: VARCHAR2(50)

MAPPED_PATHWAY_ID: VARCHAR2(50)

GENE_NCBI_GI

KEGG_ID_IN_GENES: VARCHAR2(50)

GI_FROM_NCBI: VARCHAR2(50)

DBLINK_TYPE_FROM_GENEDB: VARCHAR2(20)

MAPPED_PATHWAY_ID: VARCHAR2(50)

GENE_PATHWAY

KEGG_ID_IN_GENES: VARCHAR2(50)

MAPPED_PATHWAY_ID: VARCHAR2(50)

PATHWAY_DBLINK_TYPE_4M_GENEDB: VARCHAR2(20)

GENE_UNIPROT

UNIPROT_ID: VARCHAR2(50)

KEGG_ID_IN_GENES: VARCHAR2(50)

DBLINK_TYPE_4M_GENEDB: VARCHAR2(20)

MAPPED_PATHWAY_ID: VARCHAR2(50)

HSA_OMIM

OMIM_ID: VARCHAR2(50)

KEGG_ID_IN_GENES: VARCHAR2(50)

DBLINK_TYPE_4M_GENEDB: VARCHAR2(20)

MAPPED_PATHWAY_ID: VARCHAR2(50)

KEGG_ORGANISM

CATEGORY: VARCHAR2(10)

SUB_CATEGORY1: VARCHAR2(50)

SUB_CATEGORY2: VARCHAR2(50)

SUB_CATEGORY3: VARCHAR2(50)

SPECIES_NAME: VARCHAR2(75)

SPECIES_CODE: VARCHAR2(10)

KEGG_PATHWAY_INFO

ORGANISM_SYMBOL: VARCHAR2(50)

MAPPED_PATHWAY_ID: VARCHAR2(50)

KEGG_PATHWAY_TITLE: VARCHAR2(255)

KEGG_HYPERLINK: VARCHAR2(255)

KEGG_ID_IN_GENES: VARCHAR2(50)

NCBI_GENEID

ENTREZ_GENE_ID: VARCHAR2(10)

KO_PATHWAY_ID: VARCHAR2(50)

DBLINK_TYPE_FROM_GENEDB: VARCHAR2(20)

ORIG_DBLINK_4M_GENE2KO_PATHWAY: VARCHAR2(50)
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5.4 BASIC PROTEIN INFORMATION 

Basic protein information are extracted from the Universal Protein Resource (UniProt) and the Protein 

Information Resource (PIR). The Swiss-Prot data model are the result of cooperative efforts between the 

Bioinformatics Resource Center (BRC) and the BISC Phase II projects at Northrop Grumman Health Solutions. 

Figure 5-4. Basic Protein Information 

 
  

Links To Entrez Gene 

(via ENTREZ_GENE_ID)

and to 

Protein-Protein Network 

(via UNIPROT_ACC_ID)

SWISSPROT

SWISSPROT_ID: NUMBER

UNIPROT_ACC_ID: VARCHAR2(300)

ACCESSION_NAME: VARCHAR2(1500)

PROTEIN_NAME: VARCHAR2(1500)

GENE_PRIMARY_NAME: VARCHAR2(1500)

GENE_LOCUS_TAG: VARCHAR2(300)

ORGANISM_NAME: VARCHAR2(1500)

NCBI_TAX_ID: VARCHAR2(30)

SEQUENCE_LENGTH: NUMBER

SCOPE: VARCHAR2(1500)

SOURCE: VARCHAR2(600)

SEQUENCE: VARCHAR2(4000)

MASS: VARCHAR2(60)

CHECKSUM: VARCHAR2(150)

MODIFIED: VARCHAR2(150)

SWISSPROT_CITATION

CITATION_ID: NUMBER

SWISSPROT_ID: NUMBER

TYPE: VARCHAR2(300)

TITLE: VARCHAR2(3000)

YEAR: VARCHAR2(60)

NAME: VARCHAR2(300)

VOLUME: VARCHAR2(150)

FIRST: NUMBER

LAST: NUMBER

DB: VARCHAR2(300)

SWISSPROT_CITATION_AUTHORS

AUTHOR_ID: NUMBER

CITATION_ID: NUMBER

TYPE: VARCHAR2(300)

AUTHOR_NAME: VARCHAR2(300)

DBREF_ID: VARCHAR2(300)

SWISSPROT_ID: NUMBER

SWISSPROT_COMMENTS

SWISSPROT_ID: NUMBER

COMMENTS_SEQ_ID: NUMBER

COMMENT_TYPE: VARCHAR2(300)

COMMENT_STATUS: VARCHAR2(1500)

COMMENT_TEXT: VARCHAR2(3000)

SWISSPROT_DBREF

SWISSPROT_ID: NUMBER

DBREF_ID: NUMBER

DBREF_TYPE: VARCHAR2(90)

DBREF_VALUE: VARCHAR2(150)

SWISSPROT_DBREF_PROPERTY

DBREF_PROP_ID: NUMBER

DBREF_ID: NUMBER

PROPERTY_TYPE: VARCHAR2(150)

PROPERTY_VAL: VARCHAR2(300)

SWISSPROT_ID: NUMBER

SWISSPROT_FEATURE

FEATURE_ID: NUMBER

SWISSPROT_ID: NUMBER

FEATURE_TYPE: VARCHAR2(150)

FEATURE_DESC: VARCHAR2(300)

FEATURE_STATUS: VARCHAR2(300)

FEATURE_BEGIN: NUMBER

FEATURE_END: NUMBER

SWISSPROT_KEYWORD

SWISSPROT_ID: NUMBER

SWISSPROT_KEYWORD_ID: NUMBER

KEYWORD_ID: VARCHAR2(150)

KEY_VALUE: VARCHAR2(1500)

SWISSPROT_TAXON

TAXON_SEQ_ID: NUMBER

SWISSPROT_ID: NUMBER

TAXON_NAME: VARCHAR2(300)

UNIPROT2ENTREZGENE

UNIPROT_ACC_ID: NUMBER

ENTREZ_GENE_ID: VARCHAR2(10)
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5.5 PROTEIN INTERACTIONS 

Protein interactions data, as reflected in Figure 5-5, are extracted from the InnateDB database, and  

ETL processing is performed to consolidate all data provided InnateDB that are made available for 

download in Proteomics Standards Initiative (PSI) Molecular Interaction 2.5 XML format (PSI MI 

2.5).  Interaction data is refreshed when data source updates become available, usually bi-annually. 

 

The 6 data sources are:  

 

InTact - The IntAct database (Kerrien et al, 2007)      

MINT - Molecular Interaction database (MINT) (Chatr-aryamontri et al, 2007)  

DIP - The Database of Interacting Proteins (DIP) (Salwinski et al, 2004) 

BioGRID  - The General Repository for Interaction Datasets (BioGRID) (Breitkreutz et al, 2007) 

BIND - The Biomolecular Interaction Network Database (BIND) (Alfarano et al, 2005) 

InnateDB  - Curated InnateDB Data 

 

Within ImmPort, the source content is provided as protein interactions apply to genes, and is shown as 

a separate block within the Reference data Gene Detail page.  The PROTEIN_INTERACTIONS table 

is created via custom merging/consolidation of data from several tables in the Protein Interactions 

schema of tables. This final table is used in Reference queries, and is displayed in ImmPort as a 

separate block on the Gene Detail page. 

 

  

http://www.psidev.info/index.php?q=node/60
http://www.psidev.info/index.php?q=node/60
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Figure 5-5. Protein Interactions 
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5.6 PROTEIN-PROTEIN INTERACTION NETWORK 

Protein-protein interaction network data, as reflected in Figure 5-6, are extracted from the Biomolecular 

Interaction Network Database (BIND) and the Reactome Database. Additional protein-protein interaction data 

from the Munich Information Center for Protein Sequences (MIPS). 

Figure 5-6. Protein-Protein Interaction Network 

 

 
  

BIND_COMPLEX2SUBUNITS

BIND_COMPLEX_ID: VARCHAR2(10)

MOLECULE_TYPE: VARCHAR2(20)

MOLECULE_DB: VARCHAR2(4000)

MOLECULE_ACC: VARCHAR2(4000)

MOLECULE_ID: VARCHAR2(20)

MOLECULE_TAXON_ID: VARCHAR2(10)

MOL_SHORT_LABEL: VARCHAR2(100)

SYNONYMS_LIST: VARCHAR2(4000)

BIND_INTS

REDUNDANT_GROUP_ID: VARCHAR2(10)

BIND_ID: VARCHAR2(10)

MOLECULE_A_TYPE: VARCHAR2(20)

MOLECULE_A_DB: VARCHAR2(50)

MOLECULE_A_ACC: VARCHAR2(20)

MOLECULE_A_ID: VARCHAR2(20)

MOLECULE_A_TAXON_ID: VARCHAR2(10)

MOLECULE_B_TYPE: VARCHAR2(20)

MOLECULE_B_DB: VARCHAR2(50)

MOLECULE_B_ACC: VARCHAR2(20)

MOLECULE_B_ID: VARCHAR2(20)

MOLECULE_B_TAXON_ID: VARCHAR2(10)

AB: VARCHAR2(3)

BIND_LABELS

BIND_ID: VARCHAR2(10)

MOL_A_SHORT_LABEL: VARCHAR2(255)

MOL_B_SHORT_LABEL: VARCHAR2(255)

MOL_A_SHORT_LABEL_SYN_LIST: VARCHAR2(4000)

MOL_B_SHORT_LABEL_SYN_LIST: VARCHAR2(4000)

BIND_REFS

REDUNDANT_GROUP_ID: VARCHAR2(10)

BIND_ID: VARCHAR2(10)

PUBMED_ID: VARCHAR2(20)

METHOD: VARCHAR2(50)

REACTOME

REACTOME_ID: NUMBER

UNIPROT_ACC_ID_INTERACTOR_A: VARCHAR2(10)

ENSEMBLE_GENE_ID_A: VARCHAR2(200)

ENTREZ_GENE_ID_A: VARCHAR2(10)

UNIPROT_ACC_ID_INTERACTOR_B: VARCHAR2(10)

ENSEMBLE_GENE_ID_B: VARCHAR2(200)

ENTREZ_GENE_ID_B: VARCHAR2(10)

INTERACTION_TYPE: VARCHAR2(30)

INTERACTION_CONTEXT: VARCHAR2(200)

PUBMED_IDS: VARCHAR2(200)
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5.7 SNP POLYMORPHISM DATA 

SNP polymorphism data are stored according to the data model in Figure 5-7.  

Data extracted from NCBI dbSNP includes: basic SNP chromosome and position data, contigs, dbSNP 

functions, and dbSNP sequence data.  Builds included are: NCBI genome build 35 (dbSNP build v125), and 

NCBI genome build 36.1 (dbSNP build 126). Data extracted from the NCBI International HapMap Project 

include both Phase I and Phase II data for all HapMap populations - Release 22 Genotype data (NCBI Build 36 - 

Hg18), and HapMap SNP data, non-redundant (dbSNP v126) for all populations as well. In addition, dbSNP 

phastacon score and dbSNP Hapmap pedigree information is also available. 

   

Figure 5-7. SNP Polymorphism Data 

 

 

DBSNP_FLAT

SNP_ID: VARCHAR2(15)

CHR_NUMBER: VARCHAR2(10)

ORGANISM: VARCHAR2(10)

TAXONOMY_ID: VARCHAR2(10)

ALLELES: VARCHAR2(200)

HETEROZYGOSITY: VARCHAR2(50)

HAPMAP_GENOTYPE_FLAG: VARCHAR2(1)

DBSNP_GENOTYPE_FLAG: VARCHAR2(1)

AFFYMETRIX_100K_FLAG: VARCHAR2(1)

AFFYMETRIX_500K_FLAG: VARCHAR2(1)

ILLUMINA_MHC_MP_FLAG: VARCHAR2(1)

ILLUMINA_MHC_EP_FLAG: VARCHAR2(1)

ILLUMINA_INFI_HU_FLAG: VARCHAR2(1)

POP_CHB_FLAG: VARCHAR2(1)

POP_CEU_FLAG: VARCHAR2(1)

POP_JPT_FLAG: VARCHAR2(1)

POP_YRI_FLAG: VARCHAR2(1)

POP_JPT_CHB_FLAG: VARCHAR2(1)

DBSNP_FLAT_CTG

SNP_ID: VARCHAR2(15)

ASSEMBLY: VARCHAR2(50)

CHR_NUMBER: VARCHAR2(10)

CHR_POSITION: NUMBER(10)

ORIENTATION: VARCHAR2(1)

CTG_START_POSITION: NUMBER(10)

CTG_END_POSITION: NUMBER(10)

DBSNP_FLAT_FXN

SNP_ID: VARCHAR2(15)

CHR_NUMBER: VARCHAR2(10)

GENE_SYMBOL: VARCHAR2(50)

ENTREZ_GENE_ID: VARCHAR2(10)

DBSNP_FUNCTION: VARCHAR2(50)

DBSNP_HAPMAP

REFSNP_RS#: VARCHAR2(10)

CHROMOSOME: VARCHAR2(5)

POPULATION_TYPE: VARCHAR2(10)

CHR_POSITION: NUMBER(10)

STRAND: VARCHAR2(1)

SNP_ALLELES: VARCHAR2(200)

ASSEMBLY_VER: VARCHAR2(25)

LSID_HM_PROTOCOL: VARCHAR2(200)

LSID_HM_ASSAY: VARCHAR2(200)

LSID_INDIVIDUALS_GENOTYPED: VARCHAR2(200)

QC_CODE: VARCHAR2(20)

OBSERVED_GENOTYPES: VARCHAR2(1000)

CENTER: VARCHAR2(20)

POPULATION_DESCR: VARCHAR2(250)

DBSNP_HAPMAP_IND_GENOTYPE

REFSNP_RS#: VARCHAR2(10)

CHROMOSOME: VARCHAR2(5)

POPULATION_TYPE: VARCHAR2(10)

CHR_POSITION: NUMBER(10)

IND_ID: VARCHAR2(10)

STRAND: VARCHAR2(1)

GENOTYPE: VARCHAR2(5)

ALLELE1: VARCHAR2(1)

ALLELE2: VARCHAR2(1)

DBSNP_HAPMAP_PEDIGREE

POPULATION_TYPE: VARCHAR2(10)

IND_ID: VARCHAR2(10)

FAMILY_PEDID: NUMBER(5)

INDIVIDUAL_PEDID: NUMBER(5)

FATHER_PEDID: NUMBER(5)

MOTHER_PEDID: NUMBER(5)

GENDER: VARCHAR2(1)

LSID_INDIVIDUALS_GENOTYPED: VARCHAR2(200)

LSID_SAMPLES_GENOTYPED: VARCHAR2(200)

DBSNP_PHASTA_SCORE

SNP_ID: VARCHAR2(15)

CHR_NUMBER: VARCHAR2(10)

CHR_POSITION: VARCHAR2(10)

POINT_SCORE: NUMBER

MAX_SCORE: NUMBER

MEDIAN_SCORE: NUMBER

DBSNP_SEQUENCE

TAXONOMY_ID: VARCHAR2(10)

SNP_ID: VARCHAR2(15)

CHR_NUMBER: VARCHAR2(10)

ALLELEPOS: NUMBER(10)

TOTALLEN: NUMBER(10)

SNP_CLASS: VARCHAR2(10)

ALLELES_LIST: VARCHAR2(100)

MOLECULE: VARCHAR2(20)

DBSNP_BUILD: VARCHAR2(10)

RS_SEQUENCE_5: CLOB

VARIATION: VARCHAR2(100)

RS_SEQUENCE_3: CLOB

LK_CHROMOSOME_INFO

TAXONOMY_ID: VARCHAR2(10)

BUILD_CODE: VARCHAR2(10)

CHROMOSOME: VARCHAR2(5)

CHR_NUMBER: VARCHAR2(5)

CHR_START_POS: NUMBER(10)

CHR_END_POS: NUMBER(10)

CHR_ORDER: NUMBER(2)

LK_DBSNP_FUNCTION

DBSNP_FUNCTION: VARCHAR2(50)

LK_GENOTYPE_DATA_SOURCE

GENOTYPE_DATA_SOURCE: VARCHAR2(10)

TAXONOMY_ID: VARCHAR2(10)

BUILD_CODE: VARCHAR2(10)

DESCRIPTION: VARCHAR2(50)

DATE_CREATED: DATE

LK_GENOTYPE_POPULATIONS

GENOTYPE_DATA_SOURCE: VARCHAR2(10)

POPULATION_TYPE: VARCHAR2(10)

DESCRIPTION: VARCHAR2(20)

DATE_CREATED: DATE

TAGSNPS

ENTREZ_GENE_ID: VARCHAR2(10)

POPULATION_TYPE: VARCHAR2(10)

ALGORITHM: VARCHAR2(10)

FILE_NAME: VARCHAR2(30)

TAGSNP_DATAFILE: CLOB
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5.8 MHC AND MICROSATELLITE POLYMORPHISM DATA 

The MHC data are stored according to the data model in Figure 5-8. These data are provided on  

a frequent basis by the IMGT HLA data source (from Anthony Nolan). 
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Figure 5-8. MHC Sequence Variance Data Model (high-level)
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NMDP_CODE

IMGT_HLA_VERSION

SUBTYPE

DATE_CREATED

CREATED_BY

DATE_LAST_UPDATED

LAST_UPDATED_BY

LK_CWD_ALLELE

ALLELE_NAME

LOCUS_NAME

FOUR_DIGIT_CODE

COMMON_IN_US

GCODE_NAME

AMONG_CWD

DATE_CREATED

CREATED_BY

DATE_LAST_UPDATED

LAST_UPDATED_BY

ALIGNMENT_VIEW_TYPE

VIEW_TYPE_ID

VIEW_TYPE_NAME

SEQ_EVIDENCE

ALLELE_ID (FK)

ACCESSION

AUTHORITY_ID (FK)

ACC_VERSION

VARIANT_TYPE

VARIANT_ID

FEATURE_ID

MOTIF

VARIANT_TYPE_NAME

POS_MOTIF

VAR_MOTIF

LK_DELETE_NAME

DELETED_ALLELE_NAME

DATE_OF_DELETION

REASON

IDENTICAL_TO

DATE_CREATED

CREATED_BY

DATE_LAST_UPDATED

LAST_UPDATED_BY

LK_REGION_CWD_ALLELE

POP_AREA_NAME

ALLELE_NAME

LOCUS_NAME

CWD_ALLELE

REGION_FREQUENCY

DATE_CREATED

CREATED_BY

DATE_LAST_UPDATED

LAST_UPDATED_BY

GENE_STRUCTURE_TYPE

GENE_STRUCT_ID

GENE_STRUCT_NAME

MHC_LOCUS

LOCUS_ID

MHC_LOCUS_NAME

ENTREZ_GENE_ID

CLASS

TAXONOMY_ID (FK)

FEATURE_2_PUBMED

FEATURE_ID (FK)

PUBMED_ID

FEATURE_2_NAME

FEATURE_ID (FK)

FEATURE_NAME

VARIANT_SEQ

ALLELE_ID (FK)

SEQ_TYPE_ID (FK)

VAR_LENGTH

VAR_SEQ

LK_REGION_MRWAF_FREQUENCY

POP_AREA_NAME

ALLELE_NAME

LOCUS_NAME

MRWAF_FREQUENCY

DATE_CREATED

CREATED_BY

DATE_LAST_UPDATED

LAST_UPDATED_BY

PDB_MAPPING

PDB_ID

FEATURE_ID (FK)

LOCUS_ID (FK)

PDB_POSITIONS

LK_CHANGE_NAME

OLD_ALLELE_NAME

NEW_ALLELE_NAME

DATE_CREATED

CREATED_BY

DATE_LAST_UPDATED

LAST_UPDATED_BY

FEATURE_TYPE

FEATURE_TYPE_ID

FT_NAME

MHC_HLA_ALLELE_FREQ_MAP

ALLELE_ID (FK)

ALLELE_NAME

DATE_CREATED

CREATED_BY

DATE_LAST_UPDATED

LAST_UPDATED_BY

VARIANT_REFERENCE

ALLELE_ID (FK)

FEATURE_ID

VARIANT_ID (FK)

MOTIF

POS_MOTIF

VARIANT_TYPE_NAME

VAR_MOTIF

LK_ALLELE_DATA_TYPE

DATA_TYPE_ID

DATA_NAME

DATA_DESCR

DATE_CREATED

CREATED_BY

DATE_LAST_UPDATED

LAST_UPDATED_BY

FEATURE_MAP_BASE1

FEATURE_ID

FM_START_POS

FM_END_POS

V_ALLELE_ALIAS
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5.9 ONTOLOGY DATA MODELS  

The ImmPort system maintains one database schema in Oracle 10g for the ImmPort Ontology, which 

includes the Ontology Browser schema.  The Ontology Browser schema is actively used as part of the 

ImmPort system. 

NOTE: All Oracle database schemas pertaining to the Unicorn Server and Central Repository version 

3.8 database are now deprecated, and have since been removed from the ImmPort system. For historical 

documentation and informational purposes only, all database schemas, and all data content have been 

archived.  

5.9.1 Ontology Browser  

The Ontology Browser schema, shown in Figure 5-9, consists of three partitioned tables to store the 

ontology data that was developed and edited in Protégé.  The Ontology Browser and its query 

functionality has been integrated into the ImmPort system. 

Figure 5-9. Ontology Browser Schema 

 

  

IMMP

ONT_KEY: VARCHAR2(16)

SUBJECT: VARCHAR2(1024)

PRED: VARCHAR2(1024)

OBJECT: VARCHAR2(3096)

IMMP_HIER

ONT_KEY: VARCHAR2(16)

CLASS: VARCHAR2(1024)

H: VARCHAR2(3200)

SUBJECT: VARCHAR2(1024)

PRED: VARCHAR2(1024)

OBJECT: VARCHAR2(3096)

IMMP_REST

ONT_KEY: VARCHAR2(16)

CLASS: VARCHAR2(1024)

TYPE: VARCHAR2(1024)

PROP: VARCHAR2(1024)

VALUE: VARCHAR2(1024)

SUBJECT: VARCHAR2(1024)

PRED: VARCHAR2(1024)

OBJECT: VARCHAR2(3096)
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6.0 SOFTWARE DESIGN OVERVIEW 

6.1 SUMMARY OF CAPABILITIES 

Extensive functionality has been built into the ImmPort web application during the duration of the 

contract period.   Table 6-1 summarizes the capabilities and features that have been developed to date. 

 

Table 6.1: Summary of ImmPort Capabilities and Features 
 

# Capabilities/Features Capability/Feature Description 

1 Manage ImmPort User System administration capabilities, which include allowing users to request system 
access (register), approve registration requests, create user accounts, update user 
information, query user information, and deactivate users. 

2 Log In/Off Authentication and authorization capabilities, which include allowing users to login, 
logoff, and retrieve login information when the account or password is forgotten. 

3 Manage NIAID/DAIT Programs Program management capabilities, which include creating, deleting, modifying, 
searching, and viewing programs and associating NIAID/DAIT-funded contracts and 
grants with DAIT programs. 

4 Manage NIAID/DAIT Contracts 
and Grants 

Contract/grant management capabilities, which include creating, searching, deleting, 
modifying, and viewing contracts and grants and assigning a PI for a contract or grant 

5 Manage Research Project (RP) 
/Private Project Workspace 
(PPW) 

Manage Research Projects (RP), which include allowing a user designated as a PI or 
PM on a contract or grant to create a project and its associated RP, and update the 
information associated with the project, manage user access to the RP.  

6 Manage Collaborative Project 
(CP) 

Manage the CP capabilities, which include allowing a user designated as a PI or PM on 
a contract or grant to create a CP, update the information associated with the CP, 
control user access to the CP, and share datasets in a CP.  

7 Ontology Browser A web-based browser to view the data in the ImmPort Ontology. 

8 Load Experimental Data Batch loading of experimental data into a RP for multiple types of relevant metadata to 
provide the minimum information for multiple experimental assay types. 

9 Browse, Simple Search, 
Advanced Search, Download 
Experimental and Clinical 
Research Data 

Experimental and Clinical research data querying, which includes allowing users to set 
up highly advanced multiple attribute search criteria and to retrieve the details of the 
experimental data from either a RP or from the semi-public part of the ImmPort 
database. Query results can be saved in the users RP as lists of entities or results 
downloaded in multiple files formats.  Result files themselves can also be downloaded 
real-time online, through a queued mechanism, and as a request to receive a physical 
data delivery.   

10 Browse, Simple Search, 
Advanced Search, Export  
Reference Data 

Reference data querying, which includes allowing users to set up highly advanced 
multiple attribute search criteria. Query results can be saved in the users RP as lists of 
entities or results downloaded in multiple files formats.  

11 Analysis Dataset Generation 
and Analysis Tools 

Analysis or visualization of reference data and experimental research data from the RP, 
CP and SPW which includes visualization tools such as GBrowse (Genome Browser), 
JMOL and Analysis tools including the Flow Analysis Tools, GenePattern for gene 
expression analysis, TagSNP Analysis Tool, HLA Typing Ambiguity Reduction tools  
and IGAT.  Also allows for the creation of analysis data sets by combining disparate 
research data including interactive interfaces for creating PED files for genotyping 
analysis and HLA typing results.   

12 Database Audit History and 
Archiving 

Maintain a retain a complete audit history of research data (including analysis toolset 
data created) that is both updated and deleted.  The audit history is defined as the 
ability to capture "who", "what", and "when" of the data involved in a change or deletion 
to Research data contained in the ImmPort System.  Additionally, audit and collect 
limited summary information with respect to auditing/tracking of user session activity on 
a limited number of database areas. The focus is to obtain summary information on 
system activity such as logins, information created and updated in the several areas of 
the Administration Module, and usage of baseline Analysis Tools. Additionally, provide 
the capability to audit and track user session log information. 

13 Share Research Data Provide the capability to subset clinical and experimental metadata from RP areas to be 
shared into CP through an interactive user interface. 
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6.2 PRODUCT PERSPECTIVE 

The BISC team during the contract period has developed a comprehensive suite of tools and functionality 

into the ImmPort system that provides useful capabilities for Immunology researchers.  The system 

provides a means to submit, QC, store, query, combine, export and download detailed clinical and 

experimental research metadata across a wide spectrum of study types from human clinical trials to 

observational research studies with animal subjects.  Novel analytical tools such as the Flow analysis 

tools and FLOCK have been developed and best of breed open source analytical frameworks such as 

GenePattern have been integrated to provide researchers the ability to aggregate results from multiple 

studies into datasets for immediate analysis.  Tools within the HLA focused area of the system provide 

novel capabilities to researchers performing HLA typing to perform quality control, allele and genotype 

ambiguity reduction, and to convert their results into respective sequence features for further analysis.  

Finally, the reference data content from public resources are collected, aggregated, curated (as in the 

ImmPort Gene lists) and made available through query and visualization tools to provide users already 

visiting ImmPort capabilities in one location instead of requiring navigation away from ImmPort to other 

public resources. 

6.3 SOFTWARE DESIGN PRESENTATION 

The intent of the Software Design section of this document is to provide a roadmap for the design and 

code organization for the functionality developed within the ImmPort system.  It is not intended as a 

comprehensive low level design of the system but to provide a technical professional the ability to 

understand the nature of ImmPort and how the interfaces presented map to the underlying code tiers.  

The remainder of the document is divided into functional groups (Sections 7-23) with each functional 

group consisting of sets of design packages.  Each package represents a particular system feature (or set 

of features) and is documented with a screen shot of the web interface along with a functional description, 

a reduced class diagram illustrating the relevant methods, and one or more sequence diagrams illustrating 

the code flow from the front end tier to the persistence layer and back.  The intention is to highlight 

unique design areas in ImmPort, so in some cases one representative design package is used to illustrate 

the approach for multiple areas.  In the closing section for each functional group a class diagram for the 

presentation (Struts Actions), business model (EJB) and persistence (DAO + Hibernate) layers are 

provided to put the put the earlier design packages into the large class perspective. 

6.4 USER COMMUNITIES 

The ImmPort system accepts four types of communities which include DAIT Community, DAIT-Funded 

Research Community, Life Science Researcher, and Public Users.  The DAIT Community contains two 

role types, DAIT BISC Project Officer and DAIT Users.  The DAIT BISC Project Officer has 

permissions to manage users, programs, contract/grants, and view system reports.  The DAIT user has the 

permissions to view the users, programs, and contracts/grants.  The DAIT-Funded Research Community 

contains three role types, Principal Investigator, Project Manager and Other Staff.  The Life Science 

Research Community has access to their own private project that allows data to be uploaded and analyzed 

using the ImmPort visualization tools.  Currently, the Life Science Research community does not have the 

ability to associate users into their private project workspace, but the plan is to allow this in the future.  

The public user community has access to the public areas of ImmPort which include the reference 

queries.  

Table 6-1 lists the ImmPort functionalities and capabilities for each user role type that resides in the 

system.  

 Table 6.1 User Functionality and Capability Matrix 
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Functionality Capability/ 
Permission 

DAIT Community DAIT Funded 
Research Community 

Life 
Science 

Research 

Public 
User 

  

  DAIT BISC 
Project 
Officer 

DAIT 
User 

All DAIT Funded Research 
Users 

Life Science 
Research Public 

User 

Manage Users Register User (self)      

Approve/Reject 
Registration 

    
 

Create User      

Query User      

View/Update User 
(self) 

    
 

Deactivate User      

Manage User Role      

Delete User      

Log In/Off Log In      

Retrieve Login 
Information 

    
 

Log Off      

Change Password 
(self) 

    
 

Reset Password 
(others) 

    
 

Manage Contracts/ 
Grants 

Create Contract/Grant      

Deactivate 
Contract/Grant 

    
 

Modify Contract/Grant      

Search for 
Contract/Grant 

    
 

View Contract/Grant      

Manage Programs Create Program      

Deactivate Program      

Modify Program      

Search for Program      

System Reports System Reports  
   

 

Use Analysis Tools 

tagSNP 
   

  

Genetic Expression 
   

  

FLOCK 
   

  

Genetic Analysis 
   

  

MHC Analysis 
   

  

GBrowse 
  

 

 
Resources 

  
 

  

 
News & Events 

  
 

  

Manage Saved Lists 
Export Experiment 
Data      

 
Save Private Data 
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Functionality Capability/ 
Permission 

DAIT Community DAIT Funded 
Research Community 

Life 
Science 

Research 

Public 
User 

  

  DAIT BISC 
Project 
Officer 

DAIT 
User 

All DAIT Funded Research 
Users 

Life Science 
Research Public 

User 

 
Delete Private Data 

  


 

6.5 PROJECT ROLES 

Table 6-2 lists the ImmPort functionalities and capabilities for the DAIT Funded Research 

community that resides in the system.  The DAIT-Funded Research Community contains three 

role types, Principal Investigator, Project Manager and Other Staff, which are assigned to a 

contract/grant.  The Principal Investigator and Project Manager obtain the permissions to create, 

update, and view projects while associating all types of users to their projects.  Once a project is 

created, data is uploaded into the project by users associated to the project so that analysis may 

be conducted utilizing the ImmPort visualization tools. The Other Staff obtains access to the 

assigned projects which allows them to upload and view data while utilizing the ImmPort 

visualization tools.   

Table 6.2 ImmPort Project Roles and Functionalities 

 
* - if the user submitted the data originally  

  

Functionality Capability/ 
Permission 

DAIT Funded Research 

  PI PM OS 

Manage Private Project 
Workspace 

Create Private Project 
Workspace 

 
Available to be 

added 

Manage 
Collaborative Project 

Create Collaborative Project 
Workspace 

 
Available to be 

added 
Manage Private Project 
Data 

Create Private Project 
Workspace 

   

Add/Remove User Access    
Download Project Summary    
Upload Data into Private 
Project Workspace 

  

Update Data in Private 
Project Workspace 

 * *

Delete/Update Data from 
User’s View 

 * * 

Publish Data to SPW   

Share Data to Collaborative 
Data Area   

 
 

Manage Collaborative 
Project Data 

Create/Edit Collaborative 
Project Workspace 

   

Add/Remove User Access    
Download Collaborative 
Project Summary 

  

Delete Data in Collaborative 
Project from User’s View 

 * *
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7.0 MANAGE USER DESIGN PACKAGES  

The Manage User design artifacts model system administration capabilities, which include allowing users 

to request system access (register), approving registration requests, creating user accounts, updating user 

information, querying users, and deactivating users from the system.  

7.1 CREATE/VIEW/UPDATE/SEARCH USER  

The Create/View/Update/Search User depicts the events for creating/viewing/updating/searching 

a user account.  The system collects the user information and creates a user account, provided the 

submitted data are valid.  If the system encounters errors, then it will display the appropriate 

message.  Once the user information is collected the system will display the data while giving the 

user an option to update the information.   

 

 

 

 

7.1.1   Create New User Class Diagram 
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7.1.2 Create New User Sequence Diagram 

 

UserManager

+ createUser()
+ getUserData()
+...

DisplayCreateUserAction

+ execute()

UserManagerDAO

+ getUserById()
+ save()
...

ResearchProjectManagerDAO

+ insertResearchProject()
...

ProcessCreateUserAction

+ createUser()
+ execute()

ContractGrantManagerDAO

+ insertContractGrantInfo()
...

ProcessSelectCommunityAction

+ execute()

DisplayViewUserAction

+ execute()
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7.2 USERS REGISTRATION  

The User Registration depicts the events for requesting access to ImmPort.  First, the individual 

initiates a registration request.   

 

 

Depending upon the type of access requested, the system prompts the individual for additional 

information.  The user may select to be a general member of the life sciences community, a 

member of the DAIT-funded research community, or an extramural NIH employee. 
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The system validates the user information and saves the registration request, provided the data 

submitted are valid.  

 

 

 Appropriate error messages are displayed if errors are encountered.  At the end of the process, 

the system notifies those users responsible for reviewing registration requests. 

  



System Architecture and Software Design Specification 

 

 

 72 Version 4.0 

7.2.1   User Registration Class Diagram  

 

 

 

UserManager

+ createUser()
+ registerUser()
...

DisplayCreateUserAction

+ execute()

UserManagerDAO

+save()
+...

ResearchProjectManagerDAO

+ insertResearchProject()
...

ProcessCreateUserAction

+ createUser()
+ execute()

ContractGrantManagerDAO

+ insertContractGrantInfo()
...

ProcessSelectCommunityAction

+ execute()

ProcessRegistrationAgreementAction

+ execute()
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7.2.2 User Registration Sequence Diagram 
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7.3 APPROVE/REJECT USER 

The Approve/Reject User depicts the events for approving/rejecting a user account.  Appropriate 

error messages are displayed if errors are encountered. 

 

 

 

7.3.1 Approve/Reject User Class Diagram 

 

 

UserManager

+ getUserById()
+ getUserData()
+ searchUsers()
+ rejectUser()
+ approveUser()
...

DisplayViewUserAction

+ execute()

UserManagerDAO

+ updateUser()
+ getUserById()
+ searchUsers()
+ delete()

ProcessSearchUserAction

+ execute()

ProcessApproveRejectUserAction

+ execute()
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7.3.2 Approve/Reject User Sequence Diagram 
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7.4 DEACTIVATE USER  

The Deactivate depicts the events for deactivating a user account.  Appropriate error messages 

are displayed if errors are encountered. 

 

 

7.4.1 Deactivate User Class Diagram 

 

 

 

7.4.2 Deactivate User Sequence Diagram 

 

UserManager

+ deactivateUser()
+ preDeleteCheck()
... 

ProcessDeactivateUserAction

+ execute()

UserManagerDAO

+ updateUser()
...
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7.5 ACTIVATE USER 

The activate user depicts the events for activating a user account that has been deactivated in the 

past.  Appropriate error messages are displayed if errors are encountered. 

 

 

 

7.5.1 Activate User Class Diagram 

 

 

 

7.5.2 Activate User Sequence Diagram 

 

 

UserManager

+ reactivateUser()
...

UserManagerDAO

+ updateUser()
...

ProcessActivateUserInfoAction

+ execute()
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7.6 SEARCH USERS 

The search user depicts the events for searching a user account.  The user is first presented with a 

search screen. 

 

 

After the search, results are presented and the user may click to view more details about the 

selected user. 

 

 

 

7.6.1 Search Users Class Diagram 
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7.6.2 Search Users Sequence Diagram 

 

 

  

UserManager

+ searchUsers()
...

UserManagerDAO

+ searchUsers()
...

ProcessSearchUserAction

+ execute()
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7.7 FORGOT PASSWORD  

The Forgot Password Sequence Diagram depicts the sequence of events for a user that has 

forgotten their username/password.   

 

 

 

A security question is utilized to verify the user‘s identity, and the password is emailed upon 

success. 
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7.7.1 Forgot Password Class Diagram 

 

 

 

7.7.2 Forgot Password Sequence Diagram 

 

 

 

 

 

UserManager

+ getForgottenUserAccount()
+ getSecretQuestion()
+ validateForgottenAccount()
+ resetUserPassword()
...

ProcessSecretQuestionAction

+ execute()

UserManagerDAO

+ updateUser()
+ getSecretQuestion()
+ getForgottenUserAccount()
...

ProcessRetrieveAccountAction

+ execute()
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7.8 LOG IN/OFF  

In order to log into the ImmPort system, a unique user-id is required with a password.  These are 

created during the registration process or creation of an account.  The password is restricted to 8-

12 characters with one being a numeric value.  Appropriate error messages are displayed, if 

applicable. 
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7.9 USER ADMINISTRATION CLASS DIAGRAM 

 

HibernateBaseDAO

+ save()
+ update()
+ mergeChanges()
+ load()
+ get()
+ delete()
+ saveOrUpdate()
+ batchInsert()
+ batchUpdate()
+ batchInsertWithSession()
+ batchUpdateWithSession()
+ batchInsertNoFlush()
+ batchInsert()
+ batchInsert()
+ flushSession()
+ batchDeleteBySingleColumnValue()
+ batchDelete()
+ getLookupData()
+ count()
+ setOrderBy()
+ setOrderBy()
+ setOrderBy()
+ getNextValOf()
+ getDistinctValueOf()
+ closeNoneTransactedSession()
+ rollDate()

UserManager

+ UserManager()
+ ejbCreate()
+ userExists()
+ createUser()
+ registerUser()
+ acceptingRegistrations()
+ editUser()
+ editUserAndResetPassord()
+ getSecretQuestions()
+ getRefSource()
+ getCommunities()
+ getUser()
+ getUserById()
+ getUsers()
+ getCurrentUser()
+ getUserData()
+ searchUsers()
+ getPendingUsers()
+ getRolesByCommunityId()
+ rejectUser()
+ deleteUser()
+ approveUser()
+ deactivateUser()
+ preDeleteCheck()
+ getAvailableUsersForResearchProject()
+ getActiveDFUsersNotAssociatedWithCG()
+ delete()
+ getForgottenUserAccount()
+ getSecretQuestion()
+ validateForgottenAccount()
+ getActiveUsersByRoleType()
+ needToChangePassword()
+ needToAcceptAgreement()
+ acceptAgreement()
+ encryptPassword()
+ saveLoginSession()
+ endLoginSession()
+ sendRegisterNotification()
+ resetUserPassword()
+ getPi()
+ getCGUserDataDTOsByPI()
+ reactivateUser()
+ getAvailablePIList()
+ getAvailablePMList()
+ getCurrentUserInfo()
+ updateCurrentUser()
+ getUserDTOById()

UserManagerDAO

+ addUser()
+ updateUser()
+ getUserByLoginName()
+ getUserById()
+ getUsersById()
+ userExists()
+ retrievePerson()
+ getSecretQuestions()
+ getRefSource()
+ getCommunities()
+ getCommunityById()
+ searchUsers()
+ getRegistrationCountPast24Hours()
+ addRejectedUser()
+ delete()
+ getActiveDFUsersNotAssociatedWithCG()
+ getSecretQuestion()
+ getForgottenUserAccount()
+ getActiveUsersByRoles()
+ getAvailableUsersForResearchProject()
+ saveLoginSession()
+ acceptAgreement()
+ createContractGrantInfo()
+ getPOsForCommunity()

SessionServiceBase

+ ejbCreate()
+ setSessionContext()
+ ejbRemove()
+ ejbActivate()
+ ejbPassivate()
+ checkProjectMembership()
+ checkProjectsMembership()
+ checkProjectOwnership()
+ checkProjectOwnerOrManager()
+ checkCGMembership()
+ checkPI()
+ checkPIorPM()
+ getUserId()
+ getLoginName()
+ validateDate()
+ beginQueryAudit()
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8.0 MANAGE PROGRAM DESIGN PACKAGES  

The Manage Program Module high-level design artifacts model program management 

capabilities, which include searching, creating, modifying, and viewing programs.  

8.1 CREATE PROGRAM 

The create program diagrams depict the events for creating a program. Appropriate error 

messages are displayed if errors are encountered.  

 

 

Once the program is created, contracts are associated. 

8.1.1 Create Program Class Diagram 

 

 

 

ProgramManagerDAO

+ createProgram()
+ getProgramByID()
...

ProcessSaveProgramAction

+ execute()

ProcessDisplayProgramDetailAction

+ execute()

ProcessLoadPOAction

+ execute()

ProgramManager

+ createProgram()
+ getProgramById()
...
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8.1.2 Create Program Sequence Diagram 
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8.2 UPDATE PROGRAM 

The Update Program diagrams depict the events for updating a program. Appropriate error 

messages are displayed if errors are encountered.  

 

 

8.2.1 Update a Program Class Diagram 

 

 

 

 

 

 

 

 

 

ProgramManager

+ updateProgram()
+ getProgramById()
...

ProgramManagerDAO

+ getProgramByID()
+ updateProgram()
...

ProcessSaveProgramAction

+ execute()

ProcessDisplayProgramDetailAction

+ execute()
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8.2.2 Update a Program Sequence Diagram 
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8.3 SEARCH PROGRAM 

The search program diagrams depict the events for searching a program. Appropriate error 

messages are displayed if errors are encountered.  

 

The user is able to search on the Title, Short Title, Start Date, End Date, ImmPort Access End Date, or 

Program/Project Officer. 

 

A list of program search results is displayed.  This allows the user to select a program to view or 

modify.  In order to modiy the search, click the ―Modify Search‖ link. 

8.3.1 Search Program Class Diagram 
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8.3.2 Search Program Sequence Diagram 

 

 

 

 

 

 

 

ProgramManager

+ searchPrograms()
...

ProgramManagerDAO

+ searchProgram()
...

ProcessSearchProgramAction

+ execute()

ProcessLoadPOAction

+ execute()
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8.4 PROGRAM ADMINISTRATION CLASS DIAGRAM 

 
 

HibernateBaseDAO

+ save()
+ update()
+ mergeChanges()
+ load()
+ get()
+ delete()
+ saveOrUpdate()
+ batchInsert()
+ batchUpdate()
+ batchInsertWithSession()
+ batchUpdateWithSession()
+ batchInsertNoFlush()
+ batchInsert()
+ batchInsert()
+ flushSession()
+ batchDeleteBySingleColumnValue()
+ batchDelete()
+ getLookupData()
+ count()
+ setOrderBy()
+ setOrderBy()
+ setOrderBy()
+ getNextValOf()
+ getDistinctValueOf()
+ closeNoneTransactedSession()
+ rollDate()

ProgramManager

+ ProgramManager()
+ createProgram()
+ deleteProgram()
+ updateProgram()
+ searchPrograms()
+ getProgramByTitle()
+ getProgramById()
+ deactivateProgram()
+ deactivateProgram()
+ addContractGrantAssociation()
+ removeContractGrantAssociation()
+ getAssociatedContractGrants()
+ getActivePrograms()
+ associateCGs()
+ disassociateCGs()

ProgramManagerDAO

+ createProgram()
+ getProgramByTitle()
+ getProgramByID()
+ isProgramTitleUsed()
+ isProgramTitleUsed()
+ deleteProgram()
+ updateProgram()
+ searchProgram()
+ addContractGrant()
+ removeContractGrant()
+ deactivateProgram()
+ getAssociatedContractGrant()
+ getActivePrograms()
+ getProgramsByPO()

SessionServiceBase

+ ejbCreate()
+ setSessionContext()
+ ejbRemove()
+ ejbActivate()
+ ejbPassivate()
+ checkProjectMembership()
+ checkProjectsMembership()
+ checkProjectOwnership()
+ checkProjectOwnerOrManager()
+ checkCGMembership()
+ checkPI()
+ checkPIorPM()
+ getUserId()
+ getLoginName()
+ validateDate()
+ beginQueryAudit()
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9.0 MANAGE CONTRACT DESIGN PACKAGES 

The Manage Contract Module high-level design artifacts model contract management 

capabilities which include adding, updating, searching and viewing contracts.  
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9.1 ADD/UPDATE CONTRACT 

The Add/Update Contract diagrams depict the events for adding and updating a contract. 

Appropriate error messages are displayed if errors are encountered.  

 

Once the contract is added, a Principal Investigator, Program Mananger and Other Staff is associated with 

the contract. 

  

Once the associated users are added, a default project may be created.  The associated users to the 

contract will obtain access to the default project. 
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9.1.1 Add/Update Contract Class Diagram 

 

ContractGrantManager

+ getContractGrantByID()
+ insertContractGrantInfo()
+ updateContractGrantInfo()
...

CreateContractGrantAction

+ submit()
+ cancel()

LoadUpdateContractGrantAction

+ execute()

UpdateContractGrantAction

+ submit()
+ cancel()
...

ContractGrantManagerDAO

+ save()
+ merge()
+ getContractGrantInfoById()
...

LoadCreateContractGrantAction

+ execute()
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9.1.2 Add/Update Contract Sequence Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 



System Architecture and Software Design Specification 

 

 

 97 Version 4.0 

9.2 SEARCH CONTRACT 

The Search Contract diagrams depict the events for searching a contract. Appropriate error 

messages are displayed if errors are encountered.  

 

A user is able to search on the fields Title, Grant – Contract Number, Category, Start Date, End Date, 

ImmPort Access End Date, Principal Investigator, Associated Program Name or Status. 

 

A list of Grants - Contracts search results is displayed.  This allows the user to select a Grants - 

Contracts to view or modify.  In order to modiy the search, click the ―Modify Search‖ link. 

 

9.2.1 Search Contract Class Diagram 
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9.2.2 Search Contract Sequence Diagram 

 

 

 

 

 

 

 

 

SearchContractGrantsAction

+ submit()
+ cancel()

ContractGrantManager

+ searchContractGrants()
...

ContractGrantManagerDAO

+ searchContractGrantsView()
...

LoadSearchContractGrantsAction

+ execute()
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9.3 CONTRACT ADMINISTRATION CLASS DIAGRAM 

 

 

 

HibernateBaseDAO

+ save()
+ update()
+ mergeChanges()
+ load()
+ get()
+ delete()
+ saveOrUpdate()
+ batchInsert()
+ batchUpdate()
+ batchInsertWithSession()
+ batchUpdateWithSession()
+ batchInsertNoFlush()
+ batchInsert()
+ batchInsert()
+ flushSession()
+ batchDeleteBySingleColumnValue()
+ batchDelete()
+ getLookupData()
+ count()
+ setOrderBy()
+ setOrderBy()
+ setOrderBy()
+ getNextValOf()
+ getDistinctValueOf()
+ closeNoneTransactedSession()
+ rollDate()

ContractGrantManager

+ getContractGrantByID()
+ searchContractGrants()
+ insertContractGrantInfo()
+ updateContractGrantInfo()
+ updateContractGrantUserAssociation()
+ getActiveContractGrants()
+ getActiveContractGrantsNotInList()
+ getCGUserData()
+ getCGUserData()
+ getCGUserDataByCgNumber()
+ addUsersToContract()
+ removeCgUserAssociation()
+ getMyContractGrants()
+ getMyContractGrants()
+ cgHasPI()
+ cgHasPI()
+ cgHasPM()
+ activeCGExists()
+ cgExists()
+ getActiveContractGrantsNotAssoicatedWithProgram()
+ getContractGrants()
+ scanAndExpireCGs()
+ getCGWithSharePointAccess()
+ getCGWithAgiAccess()

SessionServiceBase

+ ejbCreate()
+ setSessionContext()
+ ejbRemove()
+ ejbActivate()
+ ejbPassivate()
+ checkProjectMembership()
+ checkProjectsMembership()
+ checkProjectOwnership()
+ checkProjectOwnerOrManager()
+ checkCGMembership()
+ checkPI()
+ checkPIorPM()
+ getUserId()
+ getLoginName()
+ validateDate()
+ beginQueryAudit()

ContractGrantManagerDAO

+ insertContractGrantInfo()
+ updateContractGrantInfo()
+ getContractGrantInfoById()
+ getContractGrantInfoByIds()
+ getContractGrantInfoByCgNumber()
+ getActiveContractGrant()
+ getActiveContractGrants()
+ getContractGrantsByPO()
+ getExpiredContractGrantInfosByStatusId()
+ getActiveContractGrantsNotInList()
+ searchContractGrantsView()
+ getContractGrantsAccessibleBy()
+ getActiveContractGrantsNotAssociatedWithProgram()
+ getContractGrantIdsByNumber()
+ getContractGrantInfoByNumbers()
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10.0 MANAGE PROJECT DESIGN PACKAGES – UPDATE FOR ADMIN PROCESS 

The Manage Project Module high-level design artifacts model project management capabilities which 

include adding, updating, searching and viewing contracts.  

10.1 ADD/UPDATE PROJECTS 

The Add/Update project diagrams depict the events for adding and updating a project. 

Appropriate error messages are displayed if errors are encountered.  

 

In order to create a project, a user must read the terms and conditions for creating a Private Project 

Worksplace. 
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The user enters the required fields, Title, Description, Keywords, Category, and Contract-Grant.  The 

Project Owner is auto generated.  An appropriate error message will display if an error has occurred. 

 

Once the project is created, the user is able to update the project and/or associate users to their project. 
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10.2 ADDING/UPDATING A PROJECT CLASS DIAGRAM 

 

 

ResearchProjectManager

+ getResearchProject()
+ insertResearchProject()
+ updateProject()
...

ResearchProjectManagerDAO

+ insertResearchProject()
+ getResearchProjectsById()
+ update()
...

DisplayCreateProjectAction

+ execute()

DisplayProjectAction

+ execute()

ProcessCreateProjectAction

+ execute()
...

ProcessUpdateProjectFieldsAction

+ execute()
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10.2.1 Adding/Updating a Project Sequence Diagram 
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10.3 DISPLAY PROJECTS 

The display projects diagrams depict the events for viewing a project.  

 

A user is able to select the project while viewing the project details or manage project data. 

 
10.3.1 Display Projects Class Diagram 

 

 
 

 

DisplayMyProjectsAction

+ execute()

ResearchProjectManager

+ getAllUserProjects()
...

ResearchProjectManagerDAO

+ getMyResearchProjects()
... 
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10.3.2 Display Projects Sequence Diagram 
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10.4 PROJECT ADMINISTRATION CLASS DIAGRAM 

 

 

 

HibernateBaseDAO

+ save()
+ update()
+ mergeChanges()
+ load()
+ get()
+ delete()
+ saveOrUpdate()
+ batchInsert()
+ batchUpdate()
+ batchInsertWithSession()
+ batchUpdateWithSession()
+ batchInsertNoFlush()
+ batchInsert()
+ batchInsert()
+ flushSession()
+ batchDeleteBySingleColumnValue()
+ batchDelete()
+ getLookupData()
+ count()
+ setOrderBy()
+ setOrderBy()
+ setOrderBy()
+ getNextValOf()
+ getDistinctValueOf()
+ closeNoneTransactedSession()
+ rollDate()

ResearchProjectManager

+ ejbCreate()
+ getResearchProject()
+ getResearchProjectMap()
+ getAccessibleGeProjects()
+ getAccessibleSfvtProjects()
+ getMyProjects()
+ getPublicWorkspaces()
+ insertResearchProject()
+ addUsersToProject()
+ removeUsersFromProject()
+ updateProject()
+ getVarTypes()
+ deleteResearchProject()
+ publishExperiment()
+ getMyProjectIDs()
+ getAllUserProjects()
+ getAccessibleProjects()

ResearchProjectManagerDAO

+ insertResearchProject()
+ getResearchProjectById()
+ getResearchProjectsById()
+ getProjectOwner()
+ getProjectManager()
+ getProjectPIDTOForUser()
+ isProjectOwner()
+ isProjectManager()
+ isProjectMember()
+ checkProjectsMember()
+ isProjectsOwnerOrManager()
+ getUsersByProjectId()
+ getUserIdsInProject()
+ deleteUsersFromProject()
+ getMyProjects()
+ getMyResearchProjects()
+ getPublicWorkspaces()
+ getRPsByUserId()
+ getRPsOfGEByUserId()
+ getRPsHavingHLATypingByUserId()
+ getAccessibleProjects()
+ getRPAssignedUserByRpId()

SessionServiceBase

+ ejbCreate()
+ setSessionContext()
+ ejbRemove()
+ ejbActivate()
+ ejbPassivate()
+ checkProjectMembership()
+ checkProjectsMembership()
+ checkProjectOwnership()
+ checkProjectOwnerOrManager()
+ checkCGMembership()
+ checkPI()
+ checkPIorPM()
+ getUserId()
+ getLoginName()
+ validateDate()
+ beginQueryAudit()
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11.0 DATA SUBMISSION DESIGN PACKAGES 

One of the primary goals of the BISC project is the sharing of research data at a level of detail that is 

beyond the current published literature dissemination mechanism.  The ImmPort data upload module is 

designed to capture information regarding experimental results and the accompanying  metadata, 

including subjects, biological samples, experiments details, etc.  Uploaded information is access 

controlled by linking to a private research project and the user must be authorized to submit information 

for this project.  Experimental results and metadata submission is currently handled as an online process 

and can be performed independently by users on ImmPort.  That code is detailed in sections 11.1 to 11.6.  

To capture detail study design information as well as clinical data such as assessments, lab tests, adverse 

events, etc, a more interactive and manual process is utilized that involves more direct interaction with the 

data providers.  The complexity and diversity of clinical data content necessitates more back and forth 

communication, data extraction, data transformation and quality control in order to perform final data 

loading.  This process is detailed in section 11.7. 

11.1 DATA SUBMISSION WORKFLOW OVERVIEW 

 
 

11.2 DATA SUBMISSION TEMPLATES 

The ImmPort system has developed a series of templates using Excel and XML to define how information 

is to be submitted for each entity (https://immport.org/immportWeb/display.do?content=DataTemplates).   
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11.2.1 Data Submission Templates  Links 

 
 

Excel templates are used to annotate columns and provide features such as lists of controlled vocabulary 

terms.  The Excel templates are the primary method used by most data providers, so support for XML 

templates may be deprecated.  The research data content is organized into generally understandable 

biological domains including study, subjects, samples, protocols, reagents, and experiments.  There is a 

template for each domain.  The records in one domain often reference user defined records in other 

domains (e.g. subject records reference protocols for subject assessment and treatment).  The data upload 

process supports a modular or incremental approach so that subsets of a study‘s content may be uploaded 

to ImmPort at the discretion of the data provider.  Data uploaded in an earlier upload session may be 

referenced in a subsequent session without having to redefine the records.  The data uploaded by users 

may be referenced by their own identifiers or by ImmPort accessions.  User defined identifiers must be 

unique within a research project.  ImmPort accessions are unique across the data repository.  Each upload 

template has required fields that represent the minimum information that must be submitted (as defined 

by the NIAID DAIT minimum information guidelines- 

https://immport.org/tutorials/MinimumInformationGuidelines.doc), plus additional fields that are 

optional.  In some cases, references from a record in one domain to a record in another domain are 

required and in other cases they are optional.  This establishes links between uploaded data and ensures 

that the data model is effectively populated. 

 

A commonly adopted practice is for the data provider to upload their data when their study is completed.  

The user fills out one or more templates.  If the templates are in the Excel format, they saved from Excel 

into tab-delimited text files.  This eliminates the need to support multiple versions of the Excel 

spreadsheets.  These templates are bundled together into one ZIP archive with additional documents such 

as protocols and assay results.  The ZIP archive is submitted to ImmPort via web based file upload 

technology.  This generates an upload ticket which is used to track status and audit uploaded data.  After 
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the package is submitted, the system displays a confirmation screen and the package is queued for later 

processing.   

 

There are alternate procedures to deal with large data upload requirements that do not scale well with 

web-based technology.  An upload ticket may be generated without uploading a ZIP archive.  This ticket 

is used to link data transferred to the data upload staging area via non-web based means.  For large data 

sets, an external drive may be sent to a data provider who uploads data to the drive and then sends it back 

to ImmPort.  The data is transferred to the ImmPort repository and the standard data processing that 

parses and links the data to the content in the repository is completed.  In some cases, a hybrid approach is 

taken whereby descriptive data is uploaded via the web interface and additional data is sent to ImmPort 

by offline methods.   
 

11.3 DATA SUBMISSION VALIDATOR 

 

To assist the user with checking the validity of the templates they have filled out, ImmPort has developed 

a stand-alone Java application (DataValidator) that can be downloaded and run on the user‘s desktop 

before they upload the ZIP archive for processing.  The DataValidator checks content for referential 

integrity between the templates, controlled vocabulary fields, previously assigned Project based 

identifiers, etc.  Using the DataValidator is optional, but if used helps find most of the common data 

submission errors, before the package is submitted for final processing. 
 

 
 

The Validator uses a HSQL database that is populated from content downloaded by the user in a Project 

content ZIP archive from their ImmPort project.  The HSQL database stores a subset of the content in the 

project necessary to validate referential integrity.  The Validator synchronizes with the ImmPort 

repository by loading the Project content ZIP archive.  After synchronization, the user selects the data 

upload archive to evaluate and the Validator provides a report on the success of the validation or issues it 

encountered. 
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11.4 DATA SUBMISSION HISTORY 

 

The user may review the data submission history to their project(s) to get a status update and a log of their 

data submission sessions.   
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11.5 DATA SUBMISSION PROCESSING WORKFLOW 

When a data package is uploaded, the system assigns a ticket number and records an entry in the 

upload registration table for this package. The batch upload daemon runs every 5 minutes and 

checks the database registration table looking for packages to process.  When the upload daemon 

finds a package to process, it does the following: 

 

1. Marks the package as processing 

2. Unpacks the package in a working directory 

3. Parses each template in predefined order, because there can be dependencies between 

the templates. For example, every biological sample record must link to a subject 

record, so the subject template, must be loaded before processing the biological 

sample template 

4. As each template is parsed, the records are inserted into the ImmPort database. 

5. Any file in the package that do not match the template names, is treated as a file to be 

archived and linked to the project 

6. If the package is successfully loaded, the user is notified that the submission was 

completed successfully. If any error occurs during the load, the entire package is 

rolled back and the user is notified of the errors. 
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11.6 DATA SUBMISSION CLASS DIAGRAMS 

11.6.1 DAO 

 
 

 

FacsAnalyzedResultDAO

+ batchInsertAnalyzedResults()

+ batchInsertAnalyzedResultsOld()

+ batchInsertFacsAnalyzedResult()

+ batchInsertFacsAnalyzed2Gates()

+ getAccByUserDefId()

TreatmentInfoDAO

+ batchInsertTreatmentInfo()

+ getAccByUserDefId()

ImmportAccQuery

+ ImmportAccQuery()

+ mapRow()

ExpSampleReagentDAO

+ batchInsertExpSampleReagent()

+ batchInsertReagentAnalytes()

+ batchInsertRpi2Reagent()

+ batchInsertReagentSet2Reagents()

+ getAvailableAccs()

+ getAvailableIds()

+ getAccByUserDefId()

+ batchInsertHLATypingSystem()

+ batchInsertHLATypingSystemFeature()

+ batchInsertHLAAlleleStatus()

FacsFilterDAO

+ batchInsertFacsFilters()

+ batchInsertFilterParamProfiles()

+ getAvailableAccs()

+ getAvailableIds()

+ getAccByUserDefId()

FileInfoDAO

+ batchInsertFileInfo()

+ batchInsertRpi2FileInfo()

+ batchInsertExpSamToFileInfo()

+ getAccByUserDefId()

ProtocolDAO

+ batchInsertProtocols()

+ insertProtocols()

+ insertProtocol()

+ batchInsertRpi2Protocol()

+ getAvailableAccs()

+ getAvailableIds()

+ getAccByUserDefId()

ExperimentalSampleDAO

+ storeExperimentalSample()

+ batchInsertExperimentalSample()

+ batchInsertExpSam2Reagent()

+ updateResultSetStatus()

+ batchUpdateExperimentalSample()

+ batchInsertBioSam2ExpSam()

+ batchInsertProtocols2ExpSam()

+ updateFcmExpSampleAlternateData()

+ batchInsertRpi2ExpSample()

+ getAvailableExpSamples()

+ getAvailableIds()

+ batchInsertExpSam2ReagentSetComponents()

+ getExpSampleByAcc()

+ getAccByUserDefId()

+ getReagentAccsOfExpSample()

+ batchInsertExpSam2Treatment()

FlowTextFileDAO

+ getAccByUserDefId()

+ batchInsertFlowTextFiles()

+ getExpSampleByUserDefId()

+ getExpSampleBySysId()

+ batchInsertRpi2FlowFlockDataInput()

BiologicalSampleDAO

+ batchInsertBioSample()

+ batchUpdateBioSource()

+ batchInsertRpi2BioSample()

+ batchInsertBioSam2TreatmentInfo()

+ batchInsertProtocols2BioSam()

+ getAvailableAccs()

+ getAvailableIds()

+ getAccByUserDefId()

+ updateBsAlternateDescr()

ImmportUserDefIdQuery

+ ImmportUserDefIdQuery()

+ mapRow()

UploadRegistrationDAO

+ getRegisteredJobs()

+ updateJobStatus()

+ getAccByUserDefId()

SubjectOrgInfoDAO

+ batchInsertSubjectOrgInfo()

+ batchInsertSubjectOrgInfo2Protocol()

+ batchInsertSubjectOrgInfo2Treatment()

+ batchInsertRpi2Subject()

+ getAvailableAccs()

+ getAvailableIds()

+ getAccByUserDefId()

UploadDAOBase

+ UploadDAOBase()

+ batchUpdate()

+ getSeqNextVal()

+ getReferenceData()

+ getReferenceData()

+ getReferenceData()

+ getAccByUserDefId()

ExperimentDAO

- ExperimentDAO()

+ insertExperiment()

+ updateExperiment()

+ batchInsertExperiment()

+ getExperimentById()

+ batchInsertExperiment2Protocol()

+ batchInsertExpAttribute()

+ batchInsertExpLink()

+ batchInsertRpi2Experiment()

+ getAvailableAccs()

+ getAvailableIds()

+ getAccByUserDefId()
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11.6.2 Entity Parsers 

 

BioSampleTxtParser

+ parseMetaDataToDB()

SubjectTxtParser

+ parseMetaDataToDB()

ExperimentTxtParser

+ parseMetaDataToDB()

ImpTxtParserBase

+ getDataBundleInsertImpl()

+ setDataBundleInsertImpl()

+ parseToDB()

+ parseAccsFromAccString()

+ getAccFromUserDefId()

+ parseAccsFromUserDefIdString()

+ parseESFromUserDefId()

+ parseAccFromUserDefId()

+ parseMetaDataToDB()

ReagentTxtParser

+ parseMetaDataToDB()

+ parseHLA()

ProtocolTxtParser

+ parseMetaDataToDB()

AbstractTxtParser
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11.6.3 Experimental Sample parsers 

 
 

 

 

ExpSampleElisaTxtParser

+ parseMetaDataToDB()

ExpSampleElispotTxtParser

+ parseMetaDataToDB()

ExpSampleFlowCytometryTxtParser

+ parseMetaDataToDB()

ExpSampleMBAATxtParser

+ parseMetaDataToDB()

ExpSampleHITxtParser

+ parseMetaDataToDB()

ExpSampleHLATxtParser

+ parseMetaDataToDB()

ExpSampleMassSpecTxtParser

+ parseMetaDataToDB()

ExpSampleGE_GenePatternTxtParser

+ parseMetaDataToDB()

ExpSampleGT_OtherTxtParser

+ parseMetaDataToDB()

AbstractExpSampleTxtParser

+ parseMetaDataToDB()

ExpSampleGE_RTPCRTxtParser

+ parseMetaDataToDB()

ExpSampleGT_AffymetrixTxtParser

+ parseMetaDataToDB()

ImpTxtParserBase

+ getDataBundleInsertImpl()
+ setDataBundleInsertImpl()
+ parseToDB()
+ parseAccsFromAccString()
+ getAccFromUserDefId()
+ parseAccsFromUserDefIdString()
+ parseESFromUserDefId()
+ parseAccFromUserDefId()
+ parseMetaDataToDB()

ExpSampleOtherTxtParser

+ parseMetaDataToDB()

ExpSampleKIRTxtParser

+ parseMetaDataToDB()

ExpSampleGE_OtherTxtParser

+ parseMetaDataToDB()

ExpSampleGE_AffymetrixTxtParser

+ parseMetaDataToDB()

AbstractTxtParser

ExpSampleGT_IlluminaTxtParser

+ parseMetaDataToDB()



System Architecture and Software Design Specification 

 

 

 116 Version 4.0 

11.6.4 Other Parsers 

 

HLAAlleleStatusParser

+ parseMetaDataToDB()

FlowTextFileTxtParser

+ parseMetaDataToDB()

ImpTxtParserBase

+ getDataBundleInsertImpl()
+ setDataBundleInsertImpl()
+ parseToDB()
+ parseAccsFromAccString()
+ getAccFromUserDefId()
+ parseAccsFromUserDefIdString()
+ parseESFromUserDefId()
+ parseAccFromUserDefId()
+ parseMetaDataToDB()

HLATypingFeatureParser

+ parseMetaDataToDB()

FacsFilterAnnotationTxtParser

+ parseMetaDataToDB()
+ createFilterProfile()

AbstractTxtParser



System Architecture and Software Design Specification 

 

 

 117 Version 4.0 

11.6.5 Result parsers 

 
  

AffyGeneExpResultLoader

+ parseInsertCHPtxt()

AbstractExpResultLoader

AffyGenotypingResultLoader

+ parseInsertCHPtxt()

HLATypingResultParser

+ parseMetaDataToDB()

MBAAResultsTxtParser

+ parseMetaDataToDB()

ElispotElisaMbaaResultParser

+ parseMetaDataToDB()
+ parseElispot()
+ parseElisa()

ElisaResultsTxtParser

+ parseMetaDataToDB()

FacsAnalyzedResultParserNew

+ parseMetaDataToDB()

AbstractAffyResultLoader

+ parseInsertCHPtxt()

GeoGSMResultLoader

+ validateUserDefId()
+ loadResultData()

ImpTxtParserBase

+ getDataBundleInsertImpl()
+ setDataBundleInsertImpl()
+ parseToDB()
+ parseAccsFromAccString()
+ getAccFromUserDefId()
+ parseAccsFromUserDefIdString()
+ parseESFromUserDefId()
+ parseAccFromUserDefId()
+ parseMetaDataToDB()

FacsFcsParser

+ parseToDB()

FacsAnalyzedResultParser

+ parseMetaDataToDB()

ElispotResultsTxtParser

+ parseMetaDataToDB()

AbstractTxtParser

IlluminaResultLoader

+ parseFinalReportToDB()
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11.7 STUDY DESIGN AND CLINICAL DATA SUBMISSION 

The process for loading the study design and clinical data, such as the content captured in Case Report 

Forms (CRF‘s) in clinical trials, is more interactive than the process for submitting experimental metadata 

and results.  As noted earlier, the process for extracting, transforming and loading this data content is 

more time-consuming for the data provider as well as the BISC staff due to the breadth of data, the 

complexity of the data and the lack of standardization.  It is assumed that there will be back and forth 

discussions and quality control checks and verifications throughout the process. 

In general, the process for loading study design and clinical data results follows these steps: 

1. The data provider sends the Study Protocol along with annotated CRF‘s to the BISC team along 

with either example or actual clinical data files in SAS or text or an alternative readable format. 

2. The BISC team evaluates the Study Protocol to obtain an understanding of the Study Design and 

expected clinical data and experimental (mechanistic) assay results that might also be collected. 

3. The BISC team populates a preliminary set of Study Design templates that are shared with the 

data provider for validation.  This information includes information such as the study purpose and 

aims, study personnel, study arms, planned visits and the linkage of arms and visits, a glossary, 

inclusion and exclusion criteria, etc.  These templates are detailed below in Table 11-1. 

4. The data provider validates the Study Design templates with the BISC team. 

5. The BISC team then maps the clinical data files provided to the Clinical Data templates used to 

load the CRF question and answers into ImmPort.  A spreadsheet is utilized to illustrate column 

by column the matchup between the two file formats as well as to detail any rules that need to be 

applied to modify the content.  Examples could include splitting one column into two to reflect 

value and unit and standardizing the values to a more standard vocabulary. 

6. It is then decided which team (BISC or the data providers) would create the translation code to 

create the load files based on the data provider‘s clinical data file and the destination template 

format.  This depends on the availability of staff on both teams as well as the technical 

sophistication of the data provider team. 

7. After the load files are created and run through local QC scripts by the BISC team, the study 

design and clinical load files are submitted into ImmPort via the typical upload mechanism where 

a destination project is selected.  These load files are flagged as clinical load packages 

automatically and diverted to a set of separate loading scripts.   

8. The Load files are stored as Oracle external tables and further QC‘ed within the database. 

9. Following this QC, the data is loaded from the external tables into the clinical database schema 

noted earlier, and is available for review within ImmPort. 

 

The clinical data templates are not currently listed on the website due to their evolving nature and since 

this content is only relevant for a subset of the programs at DAIT.  Over time these will also be moved to 

the website.  Each of the files listed in the tables below is a text file taken and loaded via standard Oracle 

loading mechanisms into the database.  The load files generally map to the tables defined earlier in the 

document.   

When communicating with the user community, these files are packaged into an Excel workbook with 

multiple worksheets for each template below.  In these worksheets the columns are annotated comments 

and descriptions and simple validation is accomplished with Excel drop down values for fields with 

controlled vocabulary restrictions.  Via color coding, the worksheets detail which columns are required to 

be populated and which are not required.  Additionally, columns with more complex rules are itemized; in 

some cases a set of columns must exist and at least one of those columns must have data.  For example, in 
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a load file defining reference ranges there must be and upper limit and a lower limit and one of them must 

have data.  Table 11-1 summarizes the Study Design Data Loading Templates and the type of content 

contained in the files, and Table 11-2 summarizes the same information for the Clinical Data Loading 

Templates.   

Table 11-1. Study Design Data Loading Templates 

 

Template Name Purpose 

study.txt Provides overall description of a study in conjunction with the 
Observational_Parameters and Intervention_Parameters. Many attributes of a study 
are taken from the clinicaltrials.gov Protocol Data Element Definitions including the 
entire contents of the ancillary Observational_Parameters and 
Observational_Attributes. Note that the slightly inconsistent nomenclature of 
Brief_Summay and Detailed_Description are taken directly from the Protocol Data 
Element document.  

study_personnel.txt This is essentially a contact information table for persons who are involved in 
conducting studies. The contact information is intended to be the latest contact 
information for a person. Titles and roles of a person involved in conducting the 
study are stored in the table that associates people with studies since these 
attributes are properties of the person's association with the study and not of ther 
person. The person's organizational affiliation during the study is also recorded in 
the study association table since a person's current organizational affiliation may 
not be the same as their affiliation during the study. 

visit_2_arm.txt If all ARMs or Cohorts have the same set of visits, then every ARM or Cohort will be 
associated with every visit. In interventional studies is is possible for the different 
ARMs to be differentiated only by the drug regimens (e.g., placebo vs. experimental 
drug) occuring during the visits, so the ARMs may be distinguishable at the event 
level only by differences in the attributes of actual substance merge events for each 
subject. 

subject_measure_definition.txt Defines computed measures on subject. For example, a daily average allergy score 
may be computed from a set of specific allergy scores. 

planned_visit.txt Represents both the classical CDISC visit which is a clinical encounter with a 
patient, and a set of planned activities that may occur between clinical encounters 
with a subject. The beginning of the planned event set is defined in terms of a range 
(Min_Start_Day and Max_Start_Day) within which the event can occur. If the event 
must occur on a specific study day then Min_Start_Day must equal Max_Start_Day. 

planned_event.txt An EAV representation of all the possible events. Table_Name is the name of the 
table that will record the actual event. Category is one of "Assay", "Biomaterial 
Transform", "Complex Event", or "Data Transform". Name is the identifier for a 
specific kind of event (for example the name of a lab test).  

 

If the Category of event is "Complex Event" then it is a composite of multiple 
events. The set of events grouped as a complex event is defined by the "Event 
Panel" and "Event Panel Component" tables. Hence if a planned event has the 
category "Complex Event" then the event's identifier must appear as a foreign key 
in the Event_Panel table. 

 

An example is an "Allergen Skin Rection Test" which concists of a series of 
substance merge events (inoculatling the skin with an allergen). Each of the 
innoculations is follow by assessments at 15 minute and 24 hour intervals. Hence 
the "Allergen Skin Reaction Test" is a composite of many substance merge and 
assay events. 

period.txt Period captures the ClinicalTrials.gov definition of study stages used for reporting 
participant flow through a study. Period is defined in the "Basic Results" Data 
Element Definitions."Period" at ClinicalTrials.gov is equivalent to sed for a CDISC 
"Epoch". If there is only one period in a study it's value should be "Overall Period". 
This table is designed to capture participant flow at the level of aggregation used by 
ClinicalTrials.gov. 

outcome_measure_definition.txt Description of an outcome measure without actual measure values. This description 
will be used across all ARMs of the study. The outcome measures defined in this 
table are AGGREGATE measures for one of the populations defined in the study, 
and therefore do not apply to individuals. 

observational_parameters.txt Attributes descriptive of observational studies 
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Template Name Purpose 

interventional_parameters.txt Attributes descriptive of interventional studies. 

inclusion_exclusion.txt Defines the criteria by which subjects are excluded from or included in a study. 

glossary.txt Captures term definitions provided by a study. 

event_panel_components.txt If the Event_Panel is visualized as a table, this table defines each event that appear 
in one row of the Event_Panel. 

event_panel.txt Defines a complex event. A complex event con be viewed as a table in which each 
row is a sequence of events. The event panel describes the entire collection of 
event sequences in its Event_Panel_Description attribute and describes a single 
row in the Component_Set_Description attribute. The actual events comprising a 
row are described in the Event_Panel_Components. 

arm_or_cohort.txt An ARM is a specialized population selection rule 

 

 

Table 11-2. Clinical Data Loading Templates 

 

Template Name Purpose 

Actual_Visit.txt A clinical encounter during which events such as assessments, biosampling, 
and substance merging occur for a particular subject. An actual visit is always 
associated with a single subject 

Adverse_Event.txt Records all information typically collected for adverse events. ff the adverse 
event is detected as part of a planned subject assessment, then the 
Assessment_Acc_Num foreign key will be non-null. If that key is null then the 
adverse event is detected through unplanned means such as subject self-
reporting or clinician obserevation. 

AE_Study_Defined_Category.txt Provides a means to categorize and further annotate Adverse Events  

Arm_or_Cohort_2_Subj_Org_Info.txt Provides the linkage between subjects and the Arms to which they may 
belong in many studies. 

Assessment_Component.txt It is expected that an assessment component may be either a study specific 
component or a standard component (such as a standard blood test or an 
erythema component of a EASI assessment) 

Assessment_Panel.txt Note that some assessments, such as subject self-assessments performed 
outside any clinical encounter, do not have an actual visit.   In order to place 
the assessments not associated with an actual visit on the study timeline, the 
assessment panel must have a study day. An example of a self-assessment 
with a study day but no visit is the allergy symptom diary cards which subject 
filled out for allergy studies. 

Biosampling.txt Contains BioSampling event records prepared that pertain to BioSampling 
events such as Clinical Lab Tests and Assessments. 

Biosampling_2_bs.txt This prepared file is used to directly link biosampling records to a 
biological_sample record. For most Clinical data such as Lab Tests and 
Assessments, there is a 1:1 correlation between biosampling and 
biological_sample records.  

Lab_Test.txt A laboratory process operating on a biological sample that produces a single 
value. Reference ranges specify the bounds of the determined value that are 
considered normal. 

Lab_Test_Panel.txt A group of lab test conducted on a given sample (e.g., a Complete Blood 
Count panel). A panel may contain only one test (e.g., and IgE level). In that 
case the panel and the lab test may have the same name. 

Protocol_Deviation.txt Reports any deviations from the study protocol for a given subject along with 
the reason, resolution, timing and adverse event linkage. 

Reference_Range.txt Defines value ranges for a lab test value that are considered normal. If a 
single value is considered normal rather than a range then upper and lower 
limits will be the same. If only an upper or lower bound is defined then the 
other bound shall be null. If a Category is defined for a reference range then 
all values between lower and upper bound will be represented by the 
category. 
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Template Name Purpose 

Reported_Early_Termination.txt Data regarding any early terminations for a given study subject with the day 
reported, reason, and linkage to adverse event if appropriate 

Study_2_Protocol.txt Links any protocol information and documentation to the study. 

Study_PubMed_Info.txt This table contains PubMed information content (PubMed_ID, Title, Date, 
Authors, etc.) that a researcher or research group wishes to link to a Study. 

Subject_Measure_Results.txt Set of results for a defined Subject_Measure_Definition record. 

Substance_Merge.txt A compound is merged with a subject via some route of administration. The 
compound can be either for test purposes (e.g., an allergen for an allergy test) 
or for intervention (a drug treating a condition). 
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12.0 ADVANCED AND BASIC SEARCH DESIGN PACKAGES 

 

The search module was designed to allow the user to query for summary information about objects by 

entering ad-hoc queries, based on the properties of each class of object, plus associations between objects. 

The module was used to provide support for both advanced search and basic search UI‘s. Examples of the 

types of objects represented in ImmPort are: subjects, experiments, experimental results, studies, genes, 

proteins, etc. 

 

During the design process we had several goals and constraints that are outlined below: 

 Develop the system to be easily maintained. 

 Develop the system to be extensible to other objects within the ImmPort schema. 

 Reuse the tabular result page design already developed. 

 Reuse the Hibernate object model. 

 Make much of the system configurable or meta-data driven. 

 Support the use of previously saved query results (lists) in the complex queries. 

 Keep the interfaces between the layers clean and simple, allowing reuse in other parts of the 

application. 

 

Below is a screen shot of the Advance Search module for Research Queries. The screen has 4 major 

components that will be discussed on more detail later in the document. 

 

 Toolbar. 

 Query Tree Panel. 

 Criteria Panel. 

 Summary Results Panel 
 
 

This query and UI framework has been implemented for basic and advanced research search 

interfaces and for advanced reference query in the same manner.  It is also used in selected 

queries across the system when it is useful to return a subset of objects based on a criteria 

specific to a given page.  This framework re-use allows for greater maintainability and expedites 

the addition of new search interfaces to the system.   
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12.1 GENERAL OVERVIEW 

 

Multiple search screens provide the entry point into the search framework described, but all utilize the 

same presentation layer technology.  The Advanced Search research page appears with a tree view with 

available search attributes on the left side, the selected search attributes on the right.  The user is 

prompted to return the type of object that they wish to return at the top. 

 

 

 

Basic Search screens have a fixed and minimal set of attributes with which to query for a fixed object to 

return, as show for the Subject Search page. 
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After a search is submitted, the attribute panels disappear and the query results summary grid appears.  

This result summary page provides extensive functionality, including: 

1. Sorting by each column 

2. Re-ordering of columns by drag and drop 

3. Hiding and Un-hiding columns 

4. Page through result records 

5. Selection of individual object records to view further details 

6. Save Items or Save All Item rows to a list for later re-use 

7. Export of the summary query results to Excel or PDF 

 

Viewing of detail records and list management and use will be discussed in later sections.   
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12.1.1 Class Diagram 

 

 
 

 
12.1.2 Sequence Diagram 

 

 
 
12.1.3 UI generation 

The query tree and form attributes are defined in a metadata file using JavaScript Object 

Notation (JSON).  JSON is an emerging standard used to configure JavaScript web components, 

and used as the data interchange format between components. The metadata file is input into a 

JavaScript query tree engine, which generates the tree view in the UI. When a property is chosen 

from the query tree, the node is passed to a JavaScript component to generate the form input 

field. 

 
12.1.4 Form processing 

When the form is submitted, an AJAX call is made to a Struts Action sending the form 

parameters entered by the user. The Struts Action class generates a complex query criteria object 

that is passed to the DAO layer to construct the query.  The complex query constructor generates 

a Hibernate HQL query that submits a SQL query to the Oracle database. 

 
12.1.5 Results processing 

The results of the query are packaged into a JSON object and passed back the UI. The results are 

then displayed using a grid control. 

 

 

ProcessQueryAction

+ execute()

ComplexQueryManager

+ getSummary()...

ComplexSearchDAO

+ getSummary()
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12.2 PRESENTATION LAYER 

 

12.2.1 Technologies 

For the presentation layer we use a mix of JSP, JavaScript, Ajax and metadata files to present the 

query interface to users. By using metadata files and generic code, we are able to present 

alternative versions of the query interface, without the need for additional coding.  We have 

chosen the EXT-JS JavaScript libraries, to build the query tree shown in the Advance Search 

screens, and to build the summary table grids. 

 
12.2.2 Query UI 

The property query tree on the left panel of the page is built using a combination of JavaScript 

and metadata file, which represents the entities and the properties that can be queried by the user. 

As the users clicks on query properties from the tree, an input field is displayed in the right side 

panel. The input field can be a simple input text box, drop down list for controlled vocabulary 

terms, or the user can click on a link to display a popup that lists all terms previously entered for 

this property. 

 
12.2.3 Query Results 

The results of the query are displayed in a tabular grid, using EXT-JS components. The user has 

several options: 

 

1. Sort results based on column selection. 

2. Selecting rows, for detail view. 

3. Selecting rows to save in a result set.  

4. Export the results to a file, that can be downloaded 

 

12.3 FORM PROCESSING, BUSINESS OBJECT LAYER 

Because the number of different properties that can be chosen by the user to qualify the query, is 

subject to change, we have developed a generic methodology for processing the parameters and 

constructing the SQL to be submitted. In the Action class, based on the parameters supplied, a 

ComplexSearchCriteria will be constructed. The ComplexSearchCriteria object has properties to 

contain the project Id‘s and the Name of the primary object of interest (Subject, Experiment, etc). 

In addition, it contains a collection of items that represents the properties and values passed in by 

the form submission. Each item will contain the value entered for this property, the name of the 

property and the search operator used to qualify the join to this propery. The field name contains 

information representing the object and the property of the object that is being queried. A query 

operator can be ―Exact Match‖, ―Like‖, ―Greater Than‖, etc. For example, if the user is looking 

for Subjects that are ―Male‖ and have Biological_Samples where the sample_type_name is 

―Tissue‖, the action would be passed the following parameters: 

 

StartingObject: Soi 

SoiGenderValue: Male 

SoiGenderOperator: ―Exact Match‖ 

BsSampleTypeNameValue: ―Tissue‖ 

BsSampleTypeNameOperator: ―Exact Match‖ 
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12.4 QUERY CONSTRUCTION 

 

The query constructor engine uses metadata that represents the paths between objects and 

information from the Hibernate mapping files to construct a query similar to the one in the 

section below.  The Hibernate criteria classes are utilized to dynamically build the Hibernate 

Query language where clauses based on the property, value, and operator passed from the UI 

through form submission.  The names of the properties in the UI tier are named to match the 

object properties in the Hibernate mapping files to simplify this construction. 
 

12.4.1 Hibernate Query 

An example of the resulting Hibernate query is show below.   

 
select distinct soi.id   

 from SubjectOrgInfo soi  

 inner join soi.biologicalSampleSet bs  
 where soi.researchProjectInfo.id in (:projectIds)   

    and  soi.gender = 'Male' 
    and  bs.bsType = 'Tissue' 

 
12.4.2 SQL Query 

An example of the resulting SQL query generated by Hibernate from the Hibernate query is 

shown below: 

 
select * from 

( select distinct subjectorg0_.SUBJECT_ORG_ACC_NUM as col_0_0_ 

from SUBJECT_ORG_INFO subjectorg0_ 
            inner join BIOLOGICAL_SAMPLE biological1_ on 

                subjectorg0_.SUBJECT_ORG_ACC_NUM=biological1_.SUBJECT_ORG_ACC_NUM 
           where (subjectorg0_.PROJECT_ID in (?))  

              and (subjectorg0_.GENDER) = 'Male') 

              and (biological1_.SAMPLE_TYPE_NAME = 'Tissue') ) 
where rownum <= ? 

 

12.5 QUERY PROCESSING – RESULTS DISPLAY 

The SQL query generated by query constructor is then submitted to the Oracle database. The 

results are processed and packaged into a JSON object. The JSON object is then passed back to 

the AJAX call that initiated the form submission, and displayed using the Table Grid control. 

 

12.6 SEARCH CLASS DIAGRAMS 

 
12.6.1 Action – Presentation Layer 
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ProcessQueryAction

ProcessQueryActionBase

+ execute()
+ getSummaries()

+ prepareQueryScreen()
+ prepareResultScreen()
+ getSingleDetailedReportId()

ProcessGetSavedListData

+ execute()

DisplaySelectedProjectAction

+ execute()

DisplayLookupValuesAction

+ execute()

DisplayQueryAction

+ execute()

ProcessGetLookUpTableData

+ execute()

ImmPortActionBase

+ ImmPortActionBase()

ProcessDetailActionBase

+ execute()

+ getDetails()

DisplayQueryActionBase

+ execute()

+ getChoiceLists()

PageableActionBaseComplexQueryActionBase

+ execute()
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12.6.2 DAO 

 
 

HibernateBaseDAO

+ save()
+ update()
+ mergeChanges()
+ load()
+ get()

+ delete()
+ saveOrUpdate()
+ batchInsert()
+ batchUpdate()
+ batchInsertWithSession()
+ batchUpdateWithSession()
+ batchInsertNoFlush()
+ batchInsert()
+ batchInsert()
+ flushSession()

+ batchDeleteBySingleColumnValue()
+ batchDelete()
+ getLookupData()
+ count()
+ setOrderBy()
+ setOrderBy()
+ setOrderBy()
+ getNextValOf()
+ getDistinctValueOf()
+ closeNoneTransactedSession()

+ rollDate()

BaseReferenceQueryDAO

+ setRestrictionsForOne()
+ setRestrictionsForOne()
+ setRestrictionsForOneLowerCase()
+ addDisjuntion()
+ addDisjuntionLowerCase()
+ setRestrictionsForTwo()
+ getTotSpecNumber()

+ deleteList()
+ loadLists()
+ saveAllList()
+ saveSelectedItemsList()

HqlQueryAssambler

+ HqlQueryAssambler()
+ HqlQueryAssambler()
+ append()
+ insert()
+ delete()
+ legth()

+ checkWhere()
+ setRestrictionsForOne()
+ setRestrictionsForOne()
+ setRestrictionsForOne()
+ setRestrictionsForOneLob()
+ setRestrictionsForOne()
+ setExactRestrictionForOne()
+ setExactRestrictionForOneDate()
+ setExactRestrictionForOneNotMatch()
+ setOrderBy()

+ setProjectAuthorization()
+ setOrderBy()
+ toString()
+ setExactRestrictionForList()
+ setExactRestrictionForList()
+ setNumberExactRestrictionForList()
+ setNumberExactRestrictionForList()

SaveListDAO

+ getInstance()
+ saveAllList()
+ saveAllExpSamplesBySavedEsList()
+ saveAllExpSamplesByProjectIds()
+ saveAllImacResults()
+ saveAllSfvtSubjectsByProjectIds()
+ saveAllSfvtSubjectsBySavedSubjectList()

DaoUtils

+ getInstance()
+ getSessionFactory()
+ getCurrentSession()
+ getNonTransactedSession()
+ closeNoneTransactedSession()

HibernateSessionUtil

+ currentSession()
+ closeSession()

ComplexQueryFactory

+ getDao()

ComplexSearchDAO

+ ComplexSearchDAO()

+ getInstance()

HibernateUtil

+ fromClob()
+ toClob()
+ toClob()
+ toClob()
+ fromBlob()
+ fromBlob()
+ toBlob()
+ toBlob()
+ encodeXML()

+ decodeXML()

ComplexSearchBaseDAO

+ ComplexSearchBaseDAO()
+ getSessionFactory()
+ setSessionFactory()
+ getSummary()
+ saveAllList()

+ deleteList()
+ loadLists()
+ getAddEntityToCWHQL()

ComplexSearchDAO

+ ComplexSearchDAO()

+ getInstance()
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12.6.3 EJB 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ComplexQueryManager

+ getSummary()
+ getLookupTableData()
+ getLookupTableData()
+ export()

ExportDataProviderImpl

+ ExportDataProviderImpl()
+ getPage()
+ overridePageableItemAttribute()

SessionServiceBase

+ ejbCreate()
+ setSessionContext()
+ ejbRemove()
+ ejbActivate()
+ ejbPassivate()
+ checkProjectMembership()
+ checkProjectsMembership()
+ checkProjectOwnership()
+ checkProjectOwnerOrManager()
+ checkCGMembership()
+ checkPI()
+ checkPIorPM()
+ getUserId()
+ getLoginName()
+ validateDate()
+ beginQueryAudit()
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12.6.4 DTO 

 
  

ComplexSearchCriterion

+ ComplexSearchCriterion()
+ ComplexSearchCriterion()
+ ComplexSearchCriterion()
+ getSearchByint()
+ getSearchBy()
+ setSearchBy()
+ getMultipleValueDelimiter()
+ setMultipleValueDelimiter()
+ setSearchByValue()
+ setSearchByValue()
+ getSearchByValues()
+ getSearchByValue()
+ getSearchOption()
+ setSearchOption()
+ getSearchByAsArray()
+ clone()

PageableDataDTO

+ PageableDataDTO()
+ getVirtualSize()
+ setVirtualSize()
+ getData()
+ setData()

BaseCriteriaDTO

+ getRemoteIp()
+ setRemoteIp()
+ getCount()
+ setCount()
+ isCountUnlimited()
+ getStart()
+ setStart()
+ getSortItems()
+ getSortItemsOfString()
+ setSortItems()
+ resetSortItems()
+ addSortItem()
+ addSortItem()
+ getGroupItems()
+ setGroupItems()

ComplexSearchCriteria

+ ComplexSearchCriteria()
+ getRemoteIp()
+ setRemoteIp()
+ getItems()
+ setItems()
+ getProjectIds()
+ setProjectIds()
+ getCpIds()
+ setCpIds()
+ addCriterion()
+ getPairs()
+ addPair()
+ getRootEntity()
+ getDestinationEntities()
+ setRootEntity()
+ toStringReservedEntityPefix()
+ toStringReservedEntityPefix()
+ getFilterValue()
+ getFilterOption()
+ getQueryType()
+ getQueryEntityType()
+ setQueryType()
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13.0 RESEARCH DATA DETAIL PAGE DESIGN PACKAGES 

The detail screens for the research entities, with the exception of the study detail screen, all 

follow a similar pattern and use the same technology stack. The top panel on the detail screen 

shows the detailed information for the entity. Below this panel there are a series of panels that 

can be expanded or collapsed and are loaded on demand. These panels re-use the same 

technology used to display the summary grids in the advanced search module described 

previously. 

 

 
 

Many of the panels in the study detail screen represent aggregated information and cannot be 

easily satisfied with a simple SQL query. There for many of these panels require the aggregation 

of results to construct in the business layer. 

 

The user may request to view one or more detail pages for a specific entity. For this discussion 

we will assume the user requested to see the details for 2 subjects: SUB1 and SUB2. This request 

starts by returning a screen containing ―tabs‖ across the top, where tab 1 one represents SUB1 

and tab 2 represents SUB2. As this page is displayed an AJAX call is submitted to an Action 
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class requesting the detailed information for the first tab. The action class calls an ejb class, 

which calls a dao class. The results are then merged with the JSP page, and returned to the AJAX 

call as HTML. This HTML is then placed in the DOM and displayed. The remainder of the page 

displays collapsed panels that represent entities that can be associated to SUB1. The contents of 

these panels are not available at this time. To retrieve the content for a panel the user clicks on 

the expand button, which initiates an AJAX call to retrieve a summary grid representing the 

associated entities. This AJAX call uses the same technology as outlined in the advanced search 

portion of this documents, to return the summary grid. 

 

If the user clicks on tab 2, then the whole process described above repeats. If the user then clicks 

on tab 1 again, results are shown immediately since this content was cached in the DOM. 

 

The design package that follows utilizes the subject object detail page as an illustrative example 

of  how all of the research data detail pages are implemented given that the same search and UI 

framework is used in all pages.  The final section summarizes the detail page entities and the 

panels that are implemented in each one.   
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13.1 CLASS DIAGRAM – SUBJECT DETAIL 

This diagram for subject detail is representative for how all the other research detail screens are 

constructed. 

 

HibernateBaseDAO

+ save()
+ update()
+ mergeChanges()
+ load()
+ get()
+ delete()
+ saveOrUpdate()
+ batchInsert()
+ batchUpdate()
+ batchInsertWithSession()
+ batchUpdateWithSession()
+ batchInsertNoFlush()
+ batchInsert()
+ batchInsert()
+ flushSession()
+ batchDeleteBySingleColumnValue()
+ batchDelete()
+ getLookupData()
+ count()
+ setOrderBy()
+ setOrderBy()
+ setOrderBy()
+ getNextValOf()
+ getDistinctValueOf()
+ closeNoneTransactedSession()
+ rollDate()

ImmPortActionBase

+ ImmPortActionBase()

BaseReferenceQueryDAO

+ setRestrictionsForOne()
+ setRestrictionsForOne()
+ setRestrictionsForOneLowerCase()
+ addDisjuntion()
+ addDisjuntionLowerCase()
+ setRestrictionsForTwo()
+ getTotSpecNumber()
+ deleteList()
+ loadLists()
+ saveAllList()
+ saveSelectedItemsList()

LoadDetailedResearchDataAction

+ execute()

ExperimentDataManagerBase

+ getSummary()
+ getDetail()
- deriveUnespecifiedProjectType()
+ getResearchProject()
+ getSpeciesTypes()
+ getEthnicityTypes()
+ getGenderTypes()
+ getRaceTypes()
+ getAffectationStatusTypes()
+ getSampleTypes()
+ export()

SubjectManager

- toDetailDTO()
+ deleteSubject()
+ getSubject()
+ updateSubject()
+ addTreatment()
+ associateProtocols()
+ disassociateProtocols()
+ associateBioSamples()
+ disassociateBioSamples()
+ getAssociatedTreatments()
+ disassociateTreatments()
+ getAssociatedProtocols()
+ getAssociatedBioSamples()
+ updateSubject2Protocol()

ExperimentDataDAOBase

+ getSummary()
+ getDetail()
+ getEntityAccsAssociatedWithAnotherEntity()
+ getResearchProject()

SubjectDAO

- SubjectDAO()
+ setDetailCriteria()
+ getAllSubjectsInProj()
+ addDefaultSort()
+ getDetailSQL()
+ getDistinctEnthnicity()
+ getDistinctPopulation()
+ getDistinctGender()
+ getDistinctReligion()
+ getDistinctRace()
+ getSubject()
+ deleteSubject()
+ associateTreatment()
+ disassociateTreatment()
+ associateProtocol()
+ disassociateProtocol()
+ associateBioSample()
+ disassociateBioSample()
+ getAssociatedProtocols()
+ getAssociatedTreatments()
+ getAssociatedBioSamples()
+ getAvailableUserDefIds()
+ getUserDefId()
+ getSubjectOrgInfo2Protocol()
+ getSubject2Treatment()
+ isPublic()
+ getResearchProject()
+ getDistinctValueOf()
+ getStudyInfoForSubject()

LoadDetailedReportSectionAction

SessionServiceBase

+ ejbCreate()
+ setSessionContext()
+ ejbRemove()
+ ejbActivate()
+ ejbPassivate()
+ checkProjectMembership()
+ checkProjectsMembership()
+ checkProjectOwnership()
+ checkProjectOwnerOrManager()
+ checkCGMembership()
+ checkPI()
+ checkPIorPM()
+ getUserId()
+ getLoginName()
+ validateDate()
+ beginQueryAudit()
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13.2 CLASS DIAGRAM – SUBJECT PANELS 

The classes used to construct the panel grids are the same as the classes used to construct the 

advanced search grids. 
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13.3 SEQUENCE DIAGRAM 
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13.4 TABLE OF ENTITIES AND PANELS 

 

Entity Panel 

Subject Subject Detail 

 Treatments 

 Protocols 

 Biological Samples 

 Assessments 

 Lab Tests 

 Adverse Events 

 Concomitant Medications 

Biological Sample Biological Sample Detail 

 Treatments 

 Protocols 

 Associated Experiments 

 Biological samples derived from this 

Biological Sample 

 Clinical Lab Tests 

Experiment Sample Experiment Sample Detail 

 Result Files 

 Protocols 

 Biological Samples 

 Reagents 

Experiment Experiment Detail 

 Experiment Samples associated with this 

Experiment 

 Protocols 

Protocol Protocol Detail 

 Experiments 

 BioSamples 

 Experiment Samples 

 Subjects 

 Studies 

Reagent Reagent Detail 

 HLA Typing System 

 Analytes 

 Reagent Sets 

Study Study Detail 

 Inclusion Exclusion Criteria 

 Demographics 

 Assessments 

 Concomitant Medications 

 Treatments 

 Adverse Events 

 Clinical Lab Tests 
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 Mechanistic Assays 

 Documentation 

 Glossary 
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14.0 RESEARCH DATA MANAGEMENT DESIGN PACKAGES 

 

Based on the users permissions they may have the ability to edit the research entities by either 

updating the primary information of an entity or by creating or removing a relationship to 

another entity. Because editing of all research entities works in a similar fashion, we will use the 

editing of the subject entity to illustrate the process. 

 

14.1 DISPLAYING THE EDIT SCREEN 

From the subject detail page, the ―Edit Subject Information‖ link is displayed. 

 

 
 

After choosing to update a subject the edit subject detail screen will be displayed.   In the top 

section of the screen the previously entered values will appear in input text boxes or in drop 

down lists.  The user makes the necessary changes and then clicks the Save Changes button. 
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14.1.1 Display Edit Screen Class Diagram 

 

 
 

SubjectManager

+ getDetail()
+ getAssociatedTreatments()
+ getAssociatedProtocols()
+ getAssociatedBioSamples()
...

SubjectDAO

+ getDetail()
+ getAssociatedProtocols()
+ getAssociatedTreatments()
+ getAssociatedBioSamples()
...

DisplayAssociatedSubjectEntitiesAction

+ execute()

DisplayUpdateSubjectAction

+ execute()
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14.1.2 Display Edit Screen Sequence Diagram 

 



System Architecture and Software Design Specification 

 

 

 142 Version 4.0 

14.2 UPDATE SUBJECT 

After the save changes button is clicked, the transaction is sent to the database to update the appropriate 

fields. 

 

14.2.1 Update Subject Class Diagram 

 

 
 
14.2.2 Update Subject Sequence Diagram 

 

 
  

SubjectManager

+ updateSubject()
...

SubjectDAO

+ update()
...

ProcessUpdateSubjectAction

+ execute()
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14.3 DELETE SUBJECT 

Additionally, if the user has appropriate permissions he may delete the subject from the detail page. 

 

14.3.1 Delete Subject Class Diagram 

 

 
14.3.2 Delete Subject Sequence Diagram 

 
  

SubjectManager

+ deleteSubject()
...

SubjectDAO

+ deleteSubject()
....

DeleteSubjectAction

+ execute()
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14.4 ADD TREATMENT 

The next section shows any treatments currently linked to this subject. In ImmPort treatments are  

not considered primary research entities, but are considered as children of subjects. In this 

section you can add a new treatment, delete a treatment or edit an existing treatment.  
 

 

 

14.4.1 Add Treatment Class Diagram 

 

 
 
14.4.2 Add Treatment Sequence Diagram 

 

SubjectManager

+ addTreatment()
...

SubjectDAO

+ save()
+ associateTreatment()
...

ProcessAddTreatmentAction

+ execute()
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14.5 DELETE TREATMENT 

 

From the summary grid for treatments in the main subject update page, the delete treatment button allows 

the user to remove a treatment from the database.   

14.5.1 Delete Treatment Class Diagram 

 

 
 
14.5.2 Delete Treatment Sequence Diagram 

 

ProcessDissociateSubjectEntitiesAction

+ execute()

SubjectManager

+ disassociateTreatments()
+...

TreatmentDAO

+ deleteTreatment()
...
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14.6 UPDATE TREATMENT 

 

Treatments may also be updated in the same interface as was shown earlier for entering a new treatment 

with the prior values now populated. 

 

14.6.1 Update Treatment Class Diagram 

 

 
 
14.6.2 Update Treatment Sequence Diagram 

 

 
 

  

TreatmentDAO

+ update()
...

TreatmentManager

+ updateTreatment()

...

ProcessUpdateTreatmentAction

+ execute()
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14.7 DISPLAY NON-ASSOCIATED ENTITIES 

A subject record may be associated with many protocols and many biological samples.  

 

 
To add additional associations, the user clicks the Add button in the appropriate grid and a 

window is displayed with a grid containing the available protocols or biological samples that 

may be associated to the subject. The sequence diagram below will only show how the non-

associated biological samples are retrieved and displayed. 
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14.7.1 Display Non-Associated Entities Class Diagram 

 

 
14.7.2 Display Non-Associated Entities Biological Sample Sequence Diagram 

 

TreatmentDAO

+ update()
...

TreatmentManager

+ updateTreatment()

...

ProcessUpdateTreatmentAction

+ execute()
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14.8 ASSOCIATE ENTITIES 

After the user has chosen biological sample or protocols to link to the subject they submit the 

request using the following process. 

 
14.8.1 Associate Entities Class Diagram 

 

 
 
14.8.2 Associate Entities Sequence Diagram 

 

 

14.9 DISASSOCIATE ENTITIES 

On the edit summary page the user may choose biological sample or protocols displayed in the 

associated entities grid to mark them for unlinking from the subject. The process is outlined 

below. 

 

 

 

 

SubjectManager

+ associateProtocols()
+ associateBioSamples()
...

SubjectDAO

+ associateProtocol()
+ associateBioSample()
+...

ProcessAssociateSubjectEntitiesAction

+ execute()
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14.9.1 Disassociate Entities Class Diagram 

 

 
 
14.9.2 Disassociate Entities Sequence Diagram 

 

  

  

ProcessDissociateSubjectEntitiesAction

+ execute()

SubjectManager

+ disassociateProtocols()
+ disassociateBioSamples()
...

SubjectDAO

+ disassociateProtocol()
+ disassociateBioSample()
...
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14.10 EDIT SUBJECT CLASS DIAGRAM 

 
 

HibernateBaseDAO

+ save()
+ update()
+ mergeChanges()
+ load()
+ get()
+ delete()

+ saveOrUpdate()
+ batchInsert()
+ batchUpdate()
+ batchInsertWithSession()
+ batchUpdateWithSession()
+ batchInsertNoFlush()
+ batchInsert()
+ batchInsert()
+ flushSession()
+ batchDeleteBySingleColumnValue()

+ batchDelete()
+ getLookupData()
+ count()
+ setOrderBy()
+ setOrderBy()
+ setOrderBy()
+ getNextValOf()
+ getDistinctValueOf()
+ closeNoneTransactedSession()
+ rollDate()

BaseReferenceQueryDAO

+ setRestrictionsForOne()
+ setRestrictionsForOne()

+ setRestrictionsForOneLowerCase()
+ addDisjuntion()
+ addDisjuntionLowerCase()
+ setRestrictionsForTwo()
+ getTotSpecNumber()
+ deleteList()
+ loadLists()
+ saveAllList()
+ saveSelectedItemsList()

ExperimentDataManagerBase

+ getSummary()
+ getDetail()
- deriveUnespecifiedProjectType()
+ getResearchProject()
+ getSpeciesTypes()
+ getEthnicityTypes()
+ getGenderTypes()

+ getRaceTypes()
+ getAffectationStatusTypes()
+ getSampleTypes()
+ export()

SubjectManager

+ deleteSubject()
+ getSubject()
+ updateSubject()
+ addTreatment()

+ associateProtocols()
+ disassociateProtocols()
+ associateBioSamples()
+ disassociateBioSamples()
+ getAssociatedTreatments()
+ disassociateTreatments()
+ getAssociatedProtocols()
+ getAssociatedBioSamples()
+ updateSubject2Protocol()

ExperimentDataDAOBase

+ getSummary()
+ getDetail()
+ getEntityAccsAssociatedWithAnotherEntity()
+ getResearchProject()

SubjectDAO

+ setDetailCriteria()
+ getAllSubjectsInProj()
+ addDefaultSort()
+ getDetailSQL()
+ getDistinctEnthnicity()
+ getDistinctPopulation()
+ getDistinctGender()
+ getDistinctReligion()

+ getDistinctRace()
+ getSubject()
+ deleteSubject()
+ associateTreatment()
+ disassociateTreatment()
+ associateProtocol()
+ disassociateProtocol()
+ associateBioSample()
+ disassociateBioSample()

+ getAssociatedProtocols()
+ getAssociatedTreatments()
+ getAssociatedBioSamples()
+ getAvailableUserDefIds()
+ getUserDefId()
+ getSubjectOrgInfo2Protocol()
+ getSubject2Treatment()
+ isPublic()
+ getResearchProject()
+ getDistinctValueOf()

+ getStudyInfoForSubject()

SessionServiceBase

+ ejbCreate()
+ setSessionContext()
+ ejbRemove()
+ ejbActivate()
+ ejbPassivate()
+ checkProjectMembership()

+ checkProjectsMembership()
+ checkProjectOwnership()
+ checkProjectOwnerOrManager()
+ checkCGMembership()
+ checkPI()
+ checkPIorPM()
+ getUserId()
+ getLoginName()
+ validateDate()
+ beginQueryAudit()
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15.0 LIST DESIGN PACKAGES 

 

The ability to create and manage lists of entities, and then use them in other modules is a key 

feature in the ImmPort system. Before going into detail on the technology, here is a typical 

scenario on how lists may be used. The user starts by using the advanced search module to find 

all subjects that were in study 1 and arm1 and are linked to flow cytometry experimental 

samples. The user now has the option of saving selected rows from the result set or saving all the 

results into a list. The user is prompted for a list name and description and the results are stored 

for later use. Now the user enters the flow cytometry analysis module and uses the previously 

saved list to query for flow cytometry files to create a set of files to be analyzed.  The user may 

also return to the advanced query screen and use the list to filter the results to only those subjects 

in the list and then add additional filters, like gender equal male. These results may then be saved 

as another list. 

 

The user can do the following with lists: 

1. Save individual rows from a result set to a list. 

2. Save the entire result set to a list 

3. Use the list to restrict new advanced search queries 

4. Serve as input to analysis modules or data set generation steps 

5. Union lists to create new lists 

6. Intersect lists to create new lists 

7. Delete a list 

 

15.1 SAVING LISTS 

When a user has completed an advanced search they can save selected rows from the result set or 

the entire result set to a list. A list can contain only one entity type like subject, gene, 

experimental sample, etc. When they choose to save the list they are prompted to enter a name 

and a description, to help them identify the list for later user. 
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15.1.1 Class Diagram – Save List Selected Items 

 

 
 
15.1.2  Sequence Diagram List Save Selected Items 

 

 
 
15.1.3 Class Diagram List Save All Items 

 

 
 
15.1.4 Sequence Diagram List Save All Items 

 

SubjectDAO

+saveSelectedItemsList()...

ResearchListManager

+ saveSelectedItemsList()
...

SaveListRequestAction

+ execute()

SubjectDAO

+ saveAllList()
...

ResearchListManager

+ saveAllList() 
...

SaveAllListRequestAction

+ execute()
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15.2 LIST MANAGEMENT 

 

After a list has been saved the user can query for all lists, view the detailed content of a list, 

delete a list, export a list, union lists together and intersect lists. 

 

A set of an individual‘s saved lists are available from the ―My Saved Lists‖ menu option. 

 

 
 
15.2.1 List Management Display Lists Class Diagram 

 

 
 
15.2.2 List Management Display Lists Sequence Diagram 

 

SavedListDAO

+ getSavedListSummary()
 ...

ResearchListManager

+ getSavedListSummary()
...

DisplaySavedListSummaryAjaxAction

+ execute()
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15.3 LIST DETAIL 

 

The process to list the detail about the list, plus the entities in the list is a three step process. The 

initial action class displays tabs across the top of the screen, with one tab for each list selected. 

Then an AJAX call is submitted to retrieve the details for this list. Next an AJAX call is 

submitted to retrieve summary information for the individual entities in the list. The AJAX call 

to retrieve the individual entities in the list uses the same classes as outlined in the search module 

for returning summary grids. 

 

 
 
15.3.1 List Detail Class Diagram 

 

 
 

SavedListDAO

+ getSavedListSummaryById()
...

ResearchListManager

+ getSavedListSummaryById()
 ...

LoadDetailedReportSectionAction

+ execute()
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15.3.2 List Detail Sequence Diagram 
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15.4 LIST DELETE 

 

When the user is viewing the detail screen and they are the owner of the list they may choose to 

delete the list. 

 
15.4.1 List Delete Class Diagram 

 

 
 
15.4.2 List Delete Sequence Diagram 

 

 

SavedListDAO

+ deleteSavedList()
...

ResearchListManager

+ deleteSavedList()
 ...

DeleteSavedListAction

+ execute()
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15.5 LIST MANAGEMENT CLASS DIAGRAM 

 
 

HibernateBaseDAO

+ save()

+ update()

+ mergeChanges()

+ load()

+ get()

+ delete()

+ saveOrUpdate()

+ batchInsert()

+ batchUpdate()

+ batchInsertWithSession()

+ batchUpdateWithSession()

+ batchInsertNoFlush()

+ batchInsert()

+ batchInsert()

+ flushSession()

+ batchDeleteBySingleColumnValue()

+ batchDelete()

+ getLookupData()

+ count()

+ setOrderBy()

+ setOrderBy()

+ setOrderBy()

+ getNextValOf()

+ getDistinctValueOf()

+ closeNoneTransactedSession()

+ rollDate()
LoadDetailedReportSectionAction

+ execute()

DisplaySavedListSummaryAjaxAction

ProcessListUnionIntersectionAction

+ execute()

SavedListDAO

+ getAllSavedLists()

+ getSavedListSummary()

+ getAccessibleListItemCount()

+ getSavedListContainingGE()

+ getSubjectSavedListForSfvt()

+ getSavedListItemDetailById()

+ getSavedListSummaryById()

+ deleteSavedList()

+ saveListUnionOrIntersection()

DeleteSavedListAction

+ execute()

ResearchListManager

+ saveSelectedItemsList()

+ saveAllList()

+ saveAllImacGeneResults()

+ deleteList()

+ loadLists()

+ getSavedListSummary()

+ getSavedExpSampleListContainingGE()

+ getSavedSubjectListForSfvt()

+ getSavedListDetail()

+ getSavedListSummaryById()

+ getAllSavedLists()

+ processListUnionorIntersection()

+ deleteSavedList()

DisplaySavedListDetailAction

+ getDetails()

SessionServiceBase

+ ejbCreate()

+ setSessionContext()

+ ejbRemove()

+ ejbActivate()

+ ejbPassivate()

+ checkProjectMembership()

+ checkProjectsMembership()

+ checkProjectOwnership()

+ checkProjectOwnerOrManager()

+ checkCGMembership()

+ checkPI()

+ checkPIorPM()

+ getUserId()

+ getLoginName()

+ validateDate()

+ beginQueryAudit()

DisplaySavedListSummaryAction

+ execute()

BaseReferenceQueryDAO

+ setRestrictionsForOne()

+ setRestrictionsForOne()

+ setRestrictionsForOneLowerCase()

+ addDisjuntion()

+ addDisjuntionLowerCase()

+ setRestrictionsForTwo()

+ getTotSpecNumber()

+ deleteList()

+ loadLists()

+ saveAllList()

+ saveSelectedItemsList()

ExperimentDataDAOBase

+ getSummary()

+ getDetail()

+ getEntityAccsAssociatedWithAnotherEntity()

+ getResearchProject()

SubjectDAO

- SubjectDAO()

+ setDetailCriteria()

+ getAllSubjectsInProj()

+ addDefaultSort()

+ getDetailSQL()

+ getDistinctEnthnicity()

+ getDistinctPopulation()

+ getDistinctGender()

+ getDistinctReligion()

+ getDistinctRace()

+ getSubject()

+ deleteSubject()

+ associateTreatment()

+ disassociateTreatment()

+ associateProtocol()

+ disassociateProtocol()

+ associateBioSample()

+ disassociateBioSample()

+ getAssociatedProtocols()

+ getAssociatedTreatments()

+ getAssociatedBioSamples()

+ getAvailableUserDefIds()

+ getUserDefId()

+ getSubjectOrgInfo2Protocol()

+ getSubject2Treatment()

+ isPublic()

+ getResearchProject()

+ getDistinctValueOf()

+ getStudyInfoForSubject()

SaveAllListRequestAction

+ execute()

SaveListRequestAction

+ execute()
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16.0 RESEARCH AND CLINICAL DATA SHARING DESIGN PACKAGES 

 

To facilitate the sharing of information between collaborators users can create a collaborative 

project. The project is initially empty, but by using the sharing data module the user can link 

entities from other research projects to the collaborative project. Using this functionality, 2 

researchers may both share data from their individual research projects to the collaborative 

project so both researchers may use the same shared data. 

 

The first step in the process is to pick a source research project and destination collaborative 

project. The user is then presented with an advanced query screen so they can search for either a 

study, subject or experiment entity. The results of the query are used as the base criteria for all 

associated entity queries. The user may select all the results from the query or choose a subset of 

rows.   

 

 

 
 

After this selection the user is presented with a screen to pick what associated entities to the root 

entity would they also like to share. 
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For example, the user has chosen Study as the root entity and then they query for all experiments 

linked to Study1. The results grid displays 1 study and the user selects it.  Next they are 

presented with a screen that allows them to choose additional entities they would like to share, 

with the restriction that these entities will be associated with that study.  
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The types of associated entities are: Experiment, Subject, Biological Sample, etc. When the user 

clicks Finish, the system is queried for all the chosen associated entities and the results are 

displayed in individual result grids. The user now has the option of selecting all, or some of the 

rows in each grid to share to the collaborative project. When they confirm their selection, rows 

are added to the database that link the collaborative project to the selected entities. 
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16.1 ASSOCIATE ENTITIES 

After the associated entities are selected, the execute method adds the selected root entities to the 

cw_list_item table, using either the addAllResearchDataToSWSelectItem or 

addSelectedResearchDataToCWSelectItem methods. Then for each associated entity grid on the 

screen and AJAX call is made to retrieve the associated entities using the advanced search 

technology. 

 
16.1.1 Display Associated Entities Class Diagram 

 

 
 
16.1.2 Display Associated Entities Sequence Diagram 

 

 
 

 

ShareResearchProjectDataManager

+ addAllResearchDataToCWSelectItem()
+ addSelectedResearchDataToCWSelectItem()
...

DisplayRelatedEntitiesAction

+ execute()
...

ShareResearchProjectDataSearchDAO

+ addSelectedResearchDataToCWSelectItem()
+ addAllResearchDataToCWSelectItem()
...
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16.2 PROCESS 

 

During this step the records previously selected are linked to the collaborative project by 

inserting record into the RPI tables. There is a RPI table for each major entity like subject, 

experiment, study, etc. that is used to link entities to a project. The project can be a research or 

collaborative project. 

 

 
 
16.2.1 Process Class Diagram 

 

 
16.2.2 Process Sequence Diagram 

 

 

ShareResearchProjectDataManager

+ addResearchDataToCW()
...

ProcessShareProjectDataAction

+ execute()
...

ShareResearchProjectDataSearchDAO

+ addStudyToCW()
+ addSubjectsToCW()
+ addBioSampleToCW()
+ addExperimentToCW()
+ addProtocolToCW()
+ addExperimentSampleToCW()
+ addFileInfoToCW()
+ addReagentToCW()
...
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16.3 SHARE PROJECT CLASS DIAGRAM 

 

 
  

DisplayShareProjectDataHomeAction

+ execute()

HibernateBaseDAO

+ save()

+ update()
+ mergeChanges()
+ load()
+ get()
+ delete()

+ saveOrUpdate()
+ batchInsert()
+ batchUpdate()
+ batchInsertWithSession()
+ batchUpdateWithSession()
+ batchInsertNoFlush()

+ batchInsert()
+ batchInsert()
+ flushSession()
+ batchDeleteBySingleColumnValue()
+ batchDelete()
+ getLookupData()

+ count()
+ setOrderBy()
+ setOrderBy()
+ setOrderBy()
+ getNextValOf()
+ getDistinctValueOf()

+ closeNoneTransactedSession()
+ rollDate()

ImmPortActionBase

+ ImmPortActionBase()

DisplayConfirmShareProjectDataAction

+ execute()
- loadStudyData()

- loadSubjectData()
- loadBioSampleData()
- loadExprimentData()
- loadExperimentSampleData()
- loadReagentData()
- loadResultFileData()

- setComplexQueryCriteria()
- setEntityCriteria()
- getEntityList()
- getAccNoFromMultipleValues()
- getEntityName()
- getEntityList()

- setProtocolComplexQueryCriteria()

ShareResearchProjectDataManager

+ addResearchDataToCW()
+ addAllResearchDataToCWSelectItem()
+ addAllRelatedProtocolToCWSelectItem()

+ addSelectedResearchDataToCWSelectItem()
+ cleanUpData()

ProcessShareProjectDataAction

+ execute()
- getSelectedEntites()

- setEntityCriteria()

DisplayRelatedEntitiesAction

+ execute()
- setComplexQueryCriteria()
- setEntityCriteria()
- getEntityList()
- getEntityName()
- getAccNoFromMultipleValues()

ShareResearchProjectDataSearchDAO

- ShareResearchProjectDataSearchDAO()
+ addSelectedResearchDataToCWSelectItem()
+ addAllResearchDataToCWSelectItem()
+ addAllRelatedProtocolToCWSelectItem()
+ addStudyToCW()
+ addSubjectsToCW()

+ addBioSampleToCW()
+ addExperimentToCW()
+ addProtocolToCW()
+ addExperimentSampleToCW()
+ addFileInfoToCW()
+ addReagentToCW()

+ addReagentSetChildToCW()
+ getRowCount()
+ cleanUpData()
+ batchDeleteCwItemListTable()

SessionServiceBase

+ ejbCreate()
+ setSessionContext()
+ ejbRemove()
+ ejbActivate()
+ ejbPassivate()
+ checkProjectMembership()

+ checkProjectsMembership()
+ checkProjectOwnership()
+ checkProjectOwnerOrManager()
+ checkCGMembership()
+ checkPI()
+ checkPIorPM()

+ getUserId()
+ getLoginName()
+ validateDate()
+ beginQueryAudit()
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17.0 REFERENCE DATA DESIGN PACKAGES 

 

The ImmPort system supports the search and display of commonly used and biologically 

relevant data sources including NCBI‘s Entrez Gene and dbSNP, UniProt‘s SwissProt, KEGG 

pathways, protein interaction data sources (e.g. BIND, InnateDB), and human MHC alleles.  

There are two goals for the reference data searches:  offer a convenient starting point to find 

reference content and integrate content between sources and with ImmPort analysis results.  The 

reference data searches offer two search interfaces: a basic search that uses commonly used 

search attributes and an advanced search that allows the user to apply search attributes from 

several data sources to refine their search results.  In both interfaces, the system displays a 

summary of the search results.  In the basic search, the summary display is a HTML page and in 

the advanced search, the summary is an AJAX grid.  This section focuses on the basic search 

interface module. 

 

The user‘s interaction with the system using simple search is outlined in the steps below: 

1. Present the user with a query screen where they can enter a few query terms, or select 

query terms from drop down choice lists. 

2. Submit the query, build a search criteria object and run a Hibernate criteria query to 

return a set of results. 

3. The user can then choose one or more entries from the results screen, to view details. 

4. The detail screen displays one or more tabs across the screen to match the number of 

entries chosen in step 3. 

5. For the first tab, the system is queried using an AJAX call to retrieve the detailed 

information for the first entry. And a series of collapsed panels is displayed 

representing additional information that is linked to the primary entity. As each panel 

is expanded an AJAX call is used to query for the additional information. 

 

The display of the detailed information works the same, regardless of the search interface 

module that was used to execute the initial query. 

 

17.1 DATA SOURCES FOR REFERENCE DATA 

ImmPort aggregates data from several sources into a unified visualization format that seeks to 

bring together relevant information for a queried biological entity.  

 
Table 1.2.1: Research Data Detail Pages 

Page Name Panel Panel information Primary DB Table(s) 

Gene Details 
Gene 

Summary 
HTML 

ENTREZ.ENTREZ_GENE_INFO 

Gene Details Protein HTML UNIPROT.SWISSPROT 

Gene Details Gene 
Ontology 

HTML ONTOLOGY.GO 

Gene Details Protein 
Interactions 

HTML INNATEDB.INTERACTION_LIST 

Gene Details Pathways  HTML KEGG.GENE_PATHWAY 

Gene Details Phenotypes 
and Diseases 

HTML ENTREZ.ENTREZ_GENE2MIM 
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Page Name Panel Panel information Primary DB Table(s) 
Gene Details Polymorphism HTML DBSNP.DBSNP_FLAT 

Gene Details Homologs HTML HOMOLOGENE.HOMOLOGENE 

Gene Details Related 
Sequences 

HTML ENTREZ.ENTREZ_GENE_SYNONYMS 

Gene Details References HTML ENTREZ.ENTREZ_GENE2PUBMED 

Protein Detail Protein 
Summary 

HTML UNIPROT.SWISSPROT 

Protein Detail References HTML SWISSPROT. SWISSPROT_CITATIONS 

Protein Detail Features HTML SWISSPROT. SWISSPROT_FEATURE 

Protein Detail Protein 
Sequence 

HTML SWISSPROT. SWISSPROT 

Protein Detail Functions HTML ONTOLOGY.GO 

Protein Detail Pathways HTML KEGG.GENE_PATHWAY 

MHC Alleles Allele 
Summary 

HTML MHC_SEQ_VAR.ALLELE 

MHC Alleles Allele 
Frequencies 

HTML MHC_SEQ_VAR.MHC_HLA_ALLELE_FREQ 

MHC Alleles PubMed 
Publications 

HTML MHC_SEQ_VAR.PUBMED_REFERENCE 

MHC Alleles Sequences HTML MHC_SEQ_VAR.ALIGNMENT_SEQ 

MHC Sequence 
Feature 
Structure 
Viewer 

3-D Image  

JMol  

MHC Sequence 
Feature 
Structure 
Viewer 

Information 

HTML MHC_SEQ_VAR.PDB_MAPPING 

MHC Sequence 
Feature 
Structure 
Viewer 

Allele to PDB 
Mapping 

HTML MHC_SEQ_VAR.PDB_MAPPING 

MHC Sequence 
Feature 
Structure 
Viewer 

Sequence 
Features 

HTML MHC_SEQ_VAR.FEATURE 

Pathways Pathway 
Summary 

HTML KEGG.GENE_PATHWAY 

Pathways Genes In 
Pathway 

HTML KEGG.GENE_ID_4M_NCBI 

Protein 
Networks 

Summary 
HTML BIND.BIND_COMPLEX2SUBUNITS 

Protein 
Networks 

Interactions 
HTML BIND.BIND_INTS 

SNPS SNPS 
Summary 

HTML DBSNP.DBSNP_FLAT 

SNPS Genotype 
Information 
(HapMap) 

HTML DBSNP.DBSNP_FLAT 

ImmPort Gene 
Lists 

Cytokines 
HTML Flat files 

ImmPort Gene 
Lists Cytokine 

HTML Flat files 
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Page Name Panel Panel information Primary DB Table(s) 
Receptors 

ImmPort Gene 
Lists 

TCR 
Signalling 
Pathway 

HTML Flat files 

ImmPort Gene 
Lists 

BCR 
Signalling 
Pathway 

HTML Flat files 

ImmPort Gene 
Lists 

Natural Killer 
Cell 

Cytotoxicity 

HTML Flat files 

ImmPort Gene 
Lists 

Antigen 
Processing 

and 
Presentation 

HTML Flat files 

ImmPort Gene 
Lists 

Antimicrobials 
HTML Flat files 

ImmPort Gene 
Lists 

B Cell 
Stimualtion 

HTML Flat files 

ImmPort Gene 
Lists 

B Cell 
Development 

HTML Flat files 

 

17.2 GENE 

The gene is a basic unit of biological understanding and has many facets including location, 

genetic unit, region that codes for biological functions, etc.  The ImmPort Gene query user 

interface prompts the user to provide commonly used search attributes. 
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Upon completion of a query, ImmPort displays a tabular summary report of the query results.  

The user may choose to more details about selected records. 

 

 
 
17.2.1 Gene Query Class Diagram 

 

 
 

GeneQueryManager

+ getGeneSummary()
 ...

ProcessQueryAction

+ execute()...

GeneQueryDAO

+ getGeneInfo()
...
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17.2.2 Gene Query Sequence Diagram 

 

 
 

The Gene detail page aggregates data from many sources that are pertinent to the gene record.  

The first section of the detail page is expanded by default and displays information provided in 

the NCBI gene summary section.  The user may expand one or all blocks of additional 

information. 
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17.2.3 Gene Detail Sequence Diagram 
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17.2.4 Gene Detail Class Diagram 

 

 
 

 

LoadDetailedReportSectionAction

+ execute()

GeneQueryManager

+ getProteinOfGene()
+ getPathwayOfGene()
+ getOntologyDistinct()
+ getProteinInteractions()
+ getRelatedSequences()
+ getHomologene()
+ getPhenotype()
+ getReference()
+ getPolymorphism()
+ getGeneSummary()
+ getTranscriptDetails()
 ...

GeneQueryDAO

+ getUnigenes()
+ getReferences()
+ getPhenotypes()
+ getPolymorphism()
+ getTranscripts()
+ getGosDistinct()
+ getProteinInteractions()
+ getRelatedSequences()
...

HomologeneDAO

+ getHomologs()
...

ProteinPathwayDAO

+ getKeggPathwayOfGene()
...
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17.2.5 Gene Class Diagram 

 

 

HibernateBaseDAO
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17.3 PROTEIN 

Proteins are one of the most common functional biological units at the cellular and sub-cellular 

level and they are coded for by genes.  The ImmPort Protein query user interface prompts the 

user to provide commonly used search attributes. 

 

 
 

Upon completion of a query, ImmPort displays a tabular summary report of the query results.  

The user may choose to more details about selected records. 
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17.3.1 Protein Query Class Diagram 
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17.3.2 Protein Query Sequence Diagram 

 

 
 

The Protein detail page aggregates data from several sources that are pertinent to the protein 

record.  The first section of the detail page is expanded by default and displays information 

provided in the UniProt protein summary section.  The user may expand one or all blocks of 

additional information. 
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17.3.3 Protein Detail Sequence Diagram 

 

 
 
17.3.4 Protein Detail Class Diagram 

 

 
 
17.3.5 Protein Class Diagram 
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17.4 SNP 

Single Nucleotide Polymorphisms are a common class of variants within genomic sequence that 

may have an impact on the regulation and function of genes and proteins. 

 

The ImmPort SNP query user interface prompts the user to provide commonly used search 

attributes. 

 

 
 

Upon completion of a query, ImmPort displays a tabular summary report of the query results.  

The user may choose to more details about selected records. 
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17.4.1 SNP Query Class Diagram 
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17.4.2 SNP Query Sequence Diagram 

 

 
 

The SNP detail page aggregates data from several sources that are pertinent to the SNP record.  

The first section of the detail page is expanded by default and displays information provided in 

the NCBI dbSNP summary section.  The user may expand one or all blocks of additional 

information. 

 

 
 
17.4.3 SNP Detail Class Diagram 
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17.4.4 SNP Detail Sequence Diagram 
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17.4.5 SNP Class Diagram 
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17.5 PATHWAY 

Proteins and other biological entities interact with each other in pathways and networks to 

perform their functions. 

 

The ImmPort Pathway query user interface prompts the user to provide commonly used search 

attributes. 

 

 
 

Upon completion of a query, ImmPort displays a tabular summary report of the query results.  

The user may choose to more details about selected records. 
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17.5.1 Pathway Query Class Diagram 
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17.5.2 Pathway Query Sequence Diagram 

 

 
 

The Pathway detail page displays data from KEGG.  The user may expand one or all blocks of 

additional information. 

 

 
 
17.5.3 Pathway Detail Class Diagram 
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17.5.4 Pathway Detail Sequence Diagram 
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17.5.5 Pathway Class Diagram 
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17.6 PROTEIN NETWORKS 

Proteins and other biological entities interact with each other in networks to perform their 

functions. 

 

The ImmPort Network query user interface prompts the user to provide commonly used search 

attributes. 

 

 
 

Upon completion of a query, ImmPort displays a tabular summary report of the query results.  

The user may choose to more details about selected records. 
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The detail page for a given protein network would appear as shown below. 

 

 

 

17.6.1 Protein Network Class Diagram 
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17.6.2 Protein Network Query Sequence Diagram 
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17.6.3 Protein Network Detail Sequence Diagram 
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17.6.4 Protein Network Detail Class Diagram 

 

 
17.6.5 Protein Network Class Diagram 
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17.7 MHC ALLELE 

The Major Histocompatibility Complex is of utmost interest to immunologists as it is a region of 

the genome that includes many of the immunologically related genes.  The MHC data content is 

sufficiently unique to warrant a custom query and results display paradigm that distinguishes it 

form other reference data.  ImmPort offers three primary query approaches to MHC data: allele 

names, sequence alignment, and sequence features. 

 

17.7.1 MHC Allele Name Query 

The MHC allele name query user interface displays commonly used query attributes. 

 

  

 

Upon completion of a query, ImmPort displays a tabular summary report of the query results.  

The user may choose from three options to see more information about a record: an allele detail 

report, a sequence feature report and an allele frequency report.  
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17.7.2 MHC Allele Name Query Class Diagrams 

 

 

 

17.7.3 MHC Allele Name Query Sequence Diagrams 
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System Architecture and Software Design Specification 

 

 

 200 Version 4.0 

The allele frequency report displays data for a selected MHC allele in a static html table. 

 

 

 

 

17.7.4 MHC Allele Frequency Popup Class Diagrams 

 

 

 

17.7.5 MHC Allele Frequency Popup Sequence Diagrams 
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The sequnece feature report displays as an interactive grid in a pop up window.  The user may 

link to sequence feature variant types. 

 

 

17.7.6 MHC Sequence Feature Popup Class Diagrams 
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17.7.7 MHC Sequence Feature Popup Sequence Diagrams 

 

 

The allele detail report is the third option from the query summary report.  This page displays 

data from several sources organized into expandible/collapsible blocks. 
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17.7.8 MHC Allele Name Detail Class Diagrams 

 

 

 

17.7.9 MHC Allele Detail Sequence Diagrams 

 

 

 

17.7.10 MHC Allele Name Result Class Diagrams 
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17.7.11 MHC Allele Name Result Sequence Diagrams 

 

 

17.7.12 MHC Allele Alignment Query Mode 

The sequence alignment query user interface displays the allele name search attributes and 

additional attributes that apply to gene, transcript, and protein sequences. 
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The alignment search result page provides an alignment view of the sequence type (genomic, 

protein, or transcript) requested.  The user may link to an MHC allele.   
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17.7.13 MHC Allele Alignment Result Class Diagrams 
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17.7.14 MHC Allele Alignment Result Sequence Diagrams 
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17.7.15 MHC Allele Sequence Feature Query Mode 

The MHC allele sequence feature query user interface displays the allele name search attributes 

and additional attributes that apply to structural and functional annotations of the MHC allele 

sequences.  

 

 

Results are returned in a summary table, where up to ten results may be selected to view in a 

more detailed page. 
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17.7.16 MHC Allele Sequence Feature Result Class Diagrams 

 

 

17.7.17 MHC Allele Sequence Feature Result Sequence Diagrams 
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+ setChoiceList()

+ createSearchCriteriaAndSetContext()

...

ProcessQueryAction

+execute()

DisplayListAction

+ execute()
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The MHC allele sequence feature detail page displays number of alleles that share the feature, 

the variant type and the variant motif sequence. 

 

 

17.7.18 Sequence Feature Detail Class Diagrams 

 

 

AlleleQueryManager

+ getSingleFeatureSummary()

+ getReferenceVariant()

+ getVariantTypes()

...

AlleleQueryDAO

+ getAlleles()

...

LoadDetailedReportSectionAction

+ execute()

FeatureQueryDAO

+ getSingleFeatureSummary()

+ getReferenceVariant()

+ getVariantTypes()

...

DisplayListAction

+ execute()
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17.7.19 Sequence Feature Detail Sequence Diagrams 
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17.8 MHC SEQUENCE FEATURE STRUCTURE VIEWER (MSFSV) 

The MHC Sequence Feature Structure Viewer (MSFSV) enables viewing 3 dimensional 

molecular structures of MHC proteins and their sequence feature variant types.  This module 

implements the Jmol viewer for chemical structures in 3D with MHC sequence feature variant 

types developed by University of Texas Southwestern and the MHC community.  The 3-

dimensional molecular structures for the HLA loci were obtained from the Protein Database 

(PDB). 

The MSFSV query user interface displays search attributes for MHA alleles. 
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The MSFSV query result page provides the 3-dimensional molecular structure for a protein 

matching the query.  The following panels require information by the action classes servicing 

this page:  Information, Allele to PDB Mapping, Sequence Features, and Highlight/Label 

Features.  The other panels (Display Options, Save Restore, and Jmol Command Line) are static 

in that they do not require information from the server. 

 
 

 

17.8.1 MSFSV Query Class Diagrams 

 

 

DisplayJMolAction

+ execute()

...

AlleleQueryManager

+ getJmolChoiceList()

+ getPdbMap()

...

FeatureQueryDAO

+ getJmolLocusList()

+ getPdbMap()

...

ProcessJmolReportSectionAction

+ execute()
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17.8.2 MSFSV Query Sequence Diagrams 

 

 

17.8.3 MSFSV Class Diagrams 

 

 

  

AlleleQueryManager

+ getChoiceLists()

+ getSingleFeatureSummaryByPdbId()

+ getFeatureSummary

...

FeatureQueryDAO

+ getFeatureTypes()

+ getSingleFeatureSummaryByPdbId()

+ getFeatureInfo()

...

ProcessJmolReportSectionAction

+ execute()

DisplayListAction

+ execute()

...
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17.8.4 MSFSV Sequence Diagrams 

 

 

 

17.8.5 Actions 

 

 

DisplayJMolAction

+ getChoiceLists()

DisplayListAction

DisplayQueryActionBase

+ execute()

+ getChoiceLists()

ImmPortActionBase

+ ImmPortActionBase()

DisplayAssociatedEntitiesActionBase

+ execute()

ProcessJmolReportSectionAction

+ execute()
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17.8.6 MSFSV Actions 

 

 

 

AlleleUtil

+ createSearchCriteriaAndSetContext()
+ getChoiceList()
+ setChoiceList()
+ setPageSpecifics()

DisplayListActionDisplayQueryAction

+ getChoiceLists()

LoadDetailedReportSectionAction

+ execute()

ProcessDetailedReportRequestAction

+ getDetails()

ProcessQueryAction

+ getSummaries()
+ prepareQueryScreen()
+ prepareResultScreen()

FilterUtil

+ getFilterList()
+ getFlexibleSearchFilterList()
+ getGeneFilterList()
+ getImmportGeneFilterList()
+ getPathwayFilterList()
+ getProteinFilterList()
+ getProteinNetworkFilterList()
+ getSNPFilterList()
+ getSNPGeneFilterList()
+ getAlleleFilterByList()
+ getAlleleFilterUsingList()
+ getFilterLabelFromValue()
+ getRulerHeader()
+ putFeatureInSeq()

FilterUtilBase

+ getFilterLabelFromValue()
+ getSearchOptionList()
+ getAlleleSearchOptionList()

DisplayAssociatedEntitiesActionBase

+ execute()

ImmPortActionBase

+ ImmPortActionBase()

DisplayQueryActionBase

+ execute()
# clearShoppingCart()
+ getChoiceLists()

ProcessQueryActionBase

+ execute()
+ getSummaries()
+ prepareQueryScreen()
+ prepareResultScreen()
+ getSingleDetailedReportId()

PageableActionBase

# parsePageableParameters()
# getDefaultSortCols()
# isDefaultSortAcending()
- initDefaultSort()

ProcessDetailedReportRequestActionBase

ProcessDetailActionBase

+ execute()
# setPopUpParameter()
# getDetailCriteriaList()
- removeDuplicates()
+ getDetails()

DisplayListAction

ProcessQueryAction

+ getSummaries()

+ prepareQueryScreen()

+ prepareResultScreen()

DisplayAssociatedEntitiesActionBase

+ execute()

ImmPortActionBase

+ ImmPortActionBase()

ProcessQueryActionBase

+ execute()

+ getSummaries()

+ prepareQueryScreen()

+ prepareResultScreen()

+ getSingleDetailedReportId()

PageableActionBase
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17.8.7 MSFSV EJB 

 

  

AlleleQueryManager

+ AlleleQueryManager()

+ getHLAAlleleSummary()

+ getFeature()

+ getLocusName()

+ getSequenceType()

+ getFeatureTypes()

+ getChoiceLists()

+ getPdbMap()

+ getJmolChoiceLists()

+ getHLAAlleleSummary()

+ getAlleleSequences()

+ getAlleleSequencesWithVariant()

+ getGenomicAlignment()

+ getMoleculeSequence()

+ getAlleleAlignment()

+ getAlignmentSequence()

+ getAlignmentSequence()

+ getRefAlleleSequence()

+ getPubmedRef()

+ getAllele()

+ getFeatureSummary()

+ getFeatureVariantSummary()

+ getVariantType()

+ getVariantTypes()

+ getAlleleFrequency()

+ getReferenceVariant()

+ getSingleFeatureSummary()

+ getSingleFeatureSummaryByPdbId()

+ getSingleFeatureSummary()

+ getMaxFeatureLength()

+ getSequenceFeatureSummary()

+ getSwissProtData()

+ getFeatureMap()

+ getAlleles()

+ getEntrezGeneIds()

+ export()

SessionServiceBase

+ ejbCreate()

+ setSessionContext()

+ ejbRemove()

+ ejbActivate()

+ ejbPassivate()

+ checkProjectMembership()

+ checkProjectsMembership()

+ checkProjectOwnership()

+ checkProjectOwnerOrManager()

+ checkCGMembership()

+ checkPI()

+ checkPIorPM()

+ getUserId()

+ getLoginName()

+ validateDate()

+ beginQueryAudit()
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17.8.8 MSFSV DAO 

 

 
  

FeatureQueryDAO

+ getFeatureType()

+ getFeatureInfo()

+ getAlleleFeatureVariants()

+ getFeatureTypes()

+ getJmolLocusList()

+ getPdbMap()

+ getVariantTypes()

+ getVariantType()

+ getFeatureMap()

+ getFeatureVariantInfo()

+ getMaxFeatureLength()

+ getSequenceFeatureSummary()

+ getReferenceVariant()

+ getFeature()

+ getSingleFeatureSummary()

+ getSingleFeatureSummaryByPdbId()

+ getSwissProtData()

+ getAlleles()

AlleleQueryDAO

+ getLocusList()

+ getLocusName()

+ getSequenceType()

+ getAlleles()

+ getHLAAlleleInfo()

+ getAlleleSequences()

+ getAlleleSummary()

+ getReferenceAllele()

+ getHeaderStartInfo()

+ getAlignmentSequence()

+ getAlleleAlignment()

+ getAlignmentSequence()

+ getMoleculeSequence()

+ getSequenceTypes()

+ getPubmedRef()

+ getAllele()

+ getAlleleFrequency()

+ getAlleleFrequencyCount()

+ getAlleleSequencesWithVariant()

+ getEntrezGeneIds()

BaseReferenceQueryDAO

+ setRestrictionsForOne()

+ setRestrictionsForOne()

+ setRestrictionsForOneLowerCase()

+ addDisjuntion()

+ addDisjuntionLowerCase()

+ setRestrictionsForTwo()

+ getTotSpecNumber()

+ deleteList()

+ loadLists()

+ saveAllList()

+ saveSelectedItemsList()

HibernateBaseDAO

+ save()

+ update()

+ mergeChanges()

+ load()

+ get()

+ delete()

+ saveOrUpdate()

+ batchInsert()

+ batchUpdate()

+ batchInsertWithSession()

+ batchUpdateWithSession()

+ batchInsertNoFlush()

+ batchInsert()

+ batchInsert()

+ flushSession()

+ batchDeleteBySingleColumnValue()

+ batchDelete()

+ getLookupData()

+ count()

+ setOrderBy()

+ setOrderBy()

+ setOrderBy()

+ getNextValOf()

+ getDistinctValueOf()

+ closeNoneTransactedSession()

+ rollDate()
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18.0 FLOW ANALYSIS DESIGN PACKAGES 
 

Flow cytometry analysis defines and quantifies cellular features making it an essential tool 

employed in immunology research.  Challenges inherent in the management and interpretation of 

flow cytometry data led to the development of the ImmPort Flow Cytometry Analysis tool and 

its four supporting modules: 
 

1. Data Management—single/multiple file upload, data set creation/editing 

2. FCS file analysis using the FLOCK algorithm 

3. Cross Sample analysis 

4. Viewing/editing analysis results 

 

The Data Management module allows the user to upload individual or multiple flow cytometry 

files, edit the descriptive content of the files and create/edit sets of uploaded files.  To further 

facilitate data management and data set creation ImmPort employs components of the search 

module to find files of interest.   

 

The FLOCK (FLOw Clustering without K) algorithm was developed as a novel method to 

identify unique populations within a single flow cytometry file Analysis output includes two 

dimensional images of FLOCK-defined populations enhanced by the inclusion of the following 

tables for viewing or download:  results summary, centroid, mean fluorescence intensity.  

(FLOCK publication: http://www.ncbi.nlm.nih.gov/pubmed/20839340).   

 

Cross Sample analysis automatically maps populations of cells across multiple flow cytometry 

files utilizing centroid values saved from previous FLOCK results.  Analysis results are 

displayed in two-dimensional format for each file in the comparison allowing the user to select 

which population/fluorescent marker to view across all files.  Population proportions are 

available for all files in the comparison analysis as are results for individual files including 

centroid and mean fluorescence intensities. 

 

Viewing and editing analysis results applies to FLOCK and individual results in Cross Sample 

Comparison. The Result Adjustment System (RAS) allows the user to edit two-dimensional 

images via moving, splitting or deleting a centroid for improved representation of the analyzed 

results.  Supporting statistical output is recalculated to support the analysis edits. 
 

The ImmPort Flow Cytometry analysis workflow is depicted below:  

 

 
 
 

  

http://www.ncbi.nlm.nih.gov/pubmed/20839340
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18.1 DATA MANAGEMENT:  FILE UPLOAD 

 

The output from a flow cytometer is typically a binary file that conforms to the Flow Cytometry 

Standard (FCS). Most analysis algorithms including FLOCK require the FCS binary file be 

converted and possibly transformed into a text file representation of the fluorescence expression 

values. The ImmPort Data Management File Upload module support both single and multiple 

FCS file upload. Uploaded files are automatically converted, transformed and stored in the 

ImmPort database. The conversion algorithm, FCSTrans, was written using R/BioConductor 

modules by the BISC team as described in 

https://www.immport.net/help/ImmPort.FCS.conversion.pdf . The ImmPort system supports 

linking of FCS files to metadata such as subject, study and experimental information, previously 

loaded into the ImmPort system. 

 

 
 
18.1.1 Upload Class Diagram 

 

 
 
18.1.2 Upload Sequence Diagram 

 

FileManagementManager

+ saveFlowFlockDataInput()

+ saveFlowFlockDataInputMarker()

...

FileManagementAction

+ processFileUpload()

...

FileManagementDAO

+ save()

...

https://www.immport.net/help/ImmPort.FCS.conversion.pdf
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18.2 DATA MANAGEMENT:  CREATE ANALYSIS SET 

The Data Management module facilitates the creation of analysis sets by employing existing 

search module code and technologies outlined in the search module portion of this document.  

Created analysis sets may be used as input to either FLOCK or Cross Sample Analysis while 

existing data sets may be edited to add or remove FCS files. The UI consists of 3 panels:   

 Search—used to query for available FCS files 

 Results—displays search results 

 Create Set—files of interest are moved to this panel to save the set to the database.   

The meta information for the analysis sets is stored in the ImmPort data base. 

 

 

 
18.2.1 Create Analysis Set Query Class Diagram 

 

 
 
18.2.2 Create Analysis Set Query Sequence Diagram 

 

ComplexSearchDAO

+ getSummary()
...

ComplexQueryManager

+ getSummary()
...

ProcessQueryAction

execute()
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18.2.3 Create Analysis Set Save Class Diagram 

 

 
 
18.2.4 Create Analysis Set Save Sequence Diagram 

 

 
  

SetManagementDAO

+save()
...

SetManagementManager

+ saveFlowAnalysisSet()
+ saveFlowAnalysisSetMember()
...

SetManagementAction

+ createOrUpdateFlowAnalysisSet()
...
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18.3 FLOCK ANALYSIS 

 

FLOCK analysis uses a rapid binning approach to determine the number of unique populations in 

high dimensional flow cytometry data.  The user interface provides two means to initiate a 

FLOCK analysis: 

 Individual file selection—single or multiple files can be selected for FLOCK analysis 

from the Uploaded Flow Files Search screen accessed via FLOCK/Analyze Individual 

Files dropdown menu 

 Data set selection—previously created data sets can be selected for FLOCK analysis via 

FLOCK/Analyze Data Sets dropdown menu 

 

From either analysis initiation point the process for running FLOCK requires the same steps:  

create an analysis task with the data set or selected individual files, select analysis settings, place 

the task in a queue, the FlockWorker retrieves the task and a Java program is called for the 

following:  

1. Extracting the text version of the FCS file from the database and storing it in a task 

folder. 

2. The FLOCK program written in ‗C‘ reads the extracted FCS file and generates 

detailed and summary results representing the cell populations. 

3. The result files are processed by the Java program generating overview images. 

 

The FlockWorker process marks the task as completed making the results available for user 

review and subsequent editing. 

 
18.3.1 FLOCK analysis: individual file selection  
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18.3.2 FLOCK analysis:  data set selection 

 

 

18.3.3 FLOCK Analysis Setting 

 

 

18.3.4 FLOCK:  Analysis Status 

 

18.3.5 Submit FLOCK Analysis Task Class Diagram 
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18.3.6 Submit FLOCK Analysis Task Sequence Diagram 

 

 
 

18.4 CROSS SAMPLE ANALYSIS 

Cross Sample analysis automatically maps populations of cells across multiple flow cytometry 

samples and computes the summary statistics for downstream analysis. The analysis requires a 

previously created data set and saved centroid file which are presented for user selection in the 

Cross Sample Analysis UI.  The initiating step for Cross Sample Analysis is the creation of an 

analysis task comprised of the data set and centroid which is followed by a review of the analysis 

components via Cross Sample Analysis Settings display.   The task is placed in a queue where 

the CrossSampleWorker process picks up the task and calls a Java program for the following:   
 

1. Extracts the text version of the FCS files from the database and stores it in a task 

folder. 

2. The centroid adjustment program written in ‗C‘ reads the extracted FCS file and 

generates detailed and summary results representing cell populations. 

3. The result files are processed by the Java program generating overview images. 

 

At the end of the CrossSampleWorker process the task is marked as completed providing the 

user with access to results which include summary statistics and marker by population two-

dimensional displays. 

 
18.4.1 Cross Sample Analysis:  Data set and centroid selection 

 

FlockAnalysisDAO

+ save()
...

FlockAnalysisManager

+ submitTask()
...

FlockAnalysisAction

+ runFlockAnalysisBatch()
...
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18.4.2 Cross Sample Analysis:  Analysis Setting 

 

 

 

18.4.3 Cross Sample: Analysis Status 
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18.4.4 Submit Cross Sample Analysis task Class Diagram 

 

 
 

 
18.4.5 Submit Cross Sample Analysis task Sequence Diagram 

 

 
  

CrossSampleAnalysisDAO

+ save()
...

CrossSampleAnalysisAction

+ runAnalysis()...

CrossSampleAnalysisManager

+ submitTask()
...
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18.5 FLOCK ANALYSIS RESULTS 

 

Results of FLOCK analysis tasks are displayed in a tabular grid. Each row in the grid represents 

one task and contains summary information such as name, description, date completed, etc. 

Selecting Detail provides greater task detail displayed in two panels 

 FLOCK Analysis Task Detail—task ID, name, description, etc. 

 FLOCK Analysis Result Files—individual FCS file results with a link to individual 

results detail 

The individual file results contain several panels enabling the user to review both statistics and 

two dimensional images generated by the analysis. 

 
18.5.1 FLOCK Analysis Results:  tabular view 

 

 
 

 
18.5.2 FLOCK Analysis Results:  Detail display 
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18.5.3 FLOCK Analysis Results Class Diagram 

 

 
 

 
18.5.4 FLOCK Analysis Results Sequence Diagram 

 

FlockAnalysisDAO

+ getFlowFlockAnalysisByTask()

+ getFlockAnalysisTasksByProjectId()

...

FlockAnalysisManager

+ getAnalysisHistoryByProjectId()

+ getFlockAnalysisByTask()

...

FlockAnalysisAction

+ getFlockAnalysisHistory()

+ displayFlockAnalysisResult()

...
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18.6 CROSS SAMPLE ANALYSIS TASK RESULTS 

 

The results of Cross Sample Analysis tasks are displayed in a tabular grid similar to that for 

FLOCK. Each row in the grid represents one task and contains summary information such as 

name, description, date completed, etc. Selecting Detail provides greater task detail displayed in 

three panels:   

 Task detail—task ID, name, description, etc. 

 Flow Analysis Sets—displays all sets in the analysis 

 Cross Sample Analysis Result Files—displays all FCS files in the analysis  

 

Selection of Analysis Results in the task detail panel links to the population proportion table and 

the marker-by-population two dimensional displays.  The Results link within the Cross Sample 

Analysis Result Files panel links to individual file results. 

 
18.6.1 Cross Sample Analysis:  tabular view 

 

 

 

18.6.2 Cross Sample Analysis:  Detail display 
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18.6.3 Cross Sample Analysis:  Marker by Marker display 

 

 

 

 

 
18.6.4 Cross Sample Analysis Task Results Class Diagram 
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18.6.5 Cross Sample Analysis Task Results Sequence Diagram 

 

 
  

CrossSampleAnalysisDAO

+ getCrossSampleAnalysisByTaskId()
+ getCrossSampleAnalysisTasksByProjectId()
...

CrossSampleAnalysisAction

+ displayCrossSampleAnalysisDetail()
+ getCrossSampleAnalysisHistory()
...

CrossSampleAnalysisManager

+ getAnalysisHistoryByProjectId()
+getCrossSampleAnalysisByTaskId()
...
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18.7 FLOCK RESULTS VISUALIZATION 

 

The FLOCK analysis Detail result screen includes 6 displays:   

 Overview 

 Summary Tables 

 Download Tables 

 Download Results 

 Centroid 

 3D View 

Each of the six sections will be reviewed but given the importance of image generation for the 

Overview and Result Adjustment sections a brief image generation overview is required.   

 

FLOCK analysis produces a tab-delimited text file where rows are events and columns are 

markers—an exception is the last column which represents the population assigned to the event. 

The output file is transformed into binary format to facilitate real time image generation. UI 

requests for images results in a JAVA module reading the binary file, computing the coordinates 

and drawing dot-plot images in PNG format. Images are written to the file system under the 

analysis task folder where they are retrieved by the UI. 

 
18.7.1 Overview 

 

FLOCK results Overview displays a table of images where each cell represents the dot-plot of 

the populations assigned based on the expression values for two markers. On the right hand side 

of the screen there is a panel for selecting which populations to display, and summary 

information for each population. The user can select/deselect populations using the check box 

and then click on the Update button to change the display of the images to only include the 

selected populations. Each image may be selected—this action takes the user to the Result 

Adjustment screen. 
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18.7.2 Result Adjustment 

 

Result Adjustment supports editing results as a means to fine-tune the centroid locations.  Images 

will be regenerated when Save Changes is selected.  In addition to moving a centroid the system 

supports splitting and deleting centroids. 
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18.7.3 Summary Tables 

 

Three summary tables are available for each FLOCK analysis and include: 

 Results—populations appear as table rows, channels/markers as columns with the 

population proportion presented in the last column 

 Centroid—each cell of this table represents the center for the population/marker 

combination 

 Mean Fluorescent Intensity (MFI)—each cell represents the mean fluorescence value. 

 
18.7.4 Download Tables 

 

The content of the download tables is the same content that is displayed in the Summary Tables 

mentioned above. In this case the content can be downloaded in text file format for further processing. 

 

18.7.5 Download Results 

 

Result files available for download include:   

 Results table including event number and population assignment 
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 A package of files representing all the result files. 

 
18.7.6 Centroid 

 

From this panel the user can select to save the results editing from Result Adjustment or undo 

any previous adjustments. 

 
18.7.7 3D View 

In this view the results for 3 of the markers can be displayed in a 3D view using the JMOL applet. On the 

right side panel, the user can select which markers to display and the user can choose which populations 

to display. 

 

 

 

18.8 FLOW ANALYSIS CLASS DIAGRAMS 
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18.8.1 Actions 

 

 
 

 

ResultAdjustAction

+ displayRasOverview()
+ getRasOverview()
+ getSummaryTable()
+ getCentroidTable()
+ getMfiTable()
+ undoChanges()
+ loadCentroidAdjust()
+ deletePopulation()
+ recompute()
+ recomputeSplit()
+ updateFlockCellType()
+ updateFlockDescription()
+ getPopData()
+ getFlockData()
+ runSysApp()

FileManagementAction

+ displayFileUpload()
+ processFileUpload()
+ saveChanges()
+ displayUploadedFiles()
+ getUploadedFiles()
+ viewDetails()
+ viewFileUploadDetail()
+ displayUploadedFilesSearch()
+ processFileDownload()
+ changeDefaultProject()
+ getFlowFilesData()
+ getUserProjects()
+ setStatus()
+ getFilesForDeletion()

FlowDispatchActionBase

+ FlowDispatchActionBase()

FileDownloadAction

+ getResults()
+ getCentroidTable()
+ getMfiTable()
+ getSummaryTable()

RunFlockAnalysisSingleAction

+ execute()

RunFlockAnalysisBatchAction

+ execute()

CrossSampleAnalysisAction

+ createCrossSampleAnalysis()
+ runAnalysis()
+ displayCrossSampleAnalysisResult()
+ getPercentageTable()
+ displayCrossSampleAnalysisDetail()
+ displayCrossSampleAnalysisHistory()
+ getCrossSampleAnalysisHistory()
+ displayOverviewPopUp()
+ getCrossSampleMarkerVsMarker()
+ getCrossSampleAnalysisResults()
+ getCrossSampleAnalysisSets()
+ displayCrossSampleAnalysisSetting()

SetManagementAction

+ createOrUpdateFlowAnalysisSet()
+ createAnalysisSet()
+ processCreateAnalysisSet()
+ getFlowAnalysisSetMembers()
+ displayFlowAnalysisSets()
+ getFlowAnalysisSets()
+ displayFlowAnalysisSetDetail()
+ createFlowAnalysisSetNew()
+ editFlowAnalysisSet()
+ processFlowAnalysisSetNew()
+ addFlowAnalysisSetMember()
+ deleteFlowAnalysisSetMember()
+ saveAlltoSet()

SaveCentroidAction

+ execute()

PackageUploadAction

+ showPackageUploadHome()
+ showPackageUploadForm()
+ uploadPackage()

RunFlockAnalysisSetAction

+ execute()

FlockAnalysisAction

+ displayFlockAnalysisSingle()
+ displayFlockAnalysisSet()
+ runFlockAnalysisSingle()
+ displayFlockAnalysisBatch()
+ runFlockAnalysisBatch()
+ displayFlockAnalysisResult()
+ displayFlockAnalysisHistory()
+ getFlockAnalysisHistory()
+ displaySavedCentroids()
+ getSavedCentroids()
+ displayCentroidDetail()
+ getFlockAnalysisResults()
+ runFlockUsingFiles()
+ displayFlockAnalysisSetting()
+ getCentroidData()

DisplayOverviewAction

+ displayFlowOverview()
+ displayManagementOverview()
+ displayFlockOverview()
+ displayResultAdjustmentOverview()
+ displayCrossSampleOverview()
+ displayHelpOverview()

FileDownloadAction

+ getStatistics()
+ getAllResults()

ProcessQueryAction

DisplayFlockImageAction

+ execute()

ImmPortActionBase

+ ImmPortActionBase()

ComplexQueryActionBase

+ execute()
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18.8.2 EJB 

 
 

FlockAnalysisManager

+ submitTask()
+ submitTask()
+ getAnalysisHistory()
+ getAnalysisHistoryByProjectId()
+ getFlockAnalysisByTask()
+ getTaskInput()
+ saveCentroid()
+ getSavedCentroids()
+ getCentroidDetail()
+ getCentroidMarkers()
+ getFlockAnalysisResults()

FileManagementManager

+ getFlowFlockDataInputDetail()
+ getFlowFlockDataInputMarker()
+ getFlowFlockDataInputMarkers()
+ saveFlowFlockDataInput()
+ saveFlowFlockDataInputMarker()
+ updateFlowFlockDataInput()
+ updateFlowFlockDataInputMarker()
+ saveRpi2FlowFlockDataInput()
+ getFcsMarkerFile()
+ getUploadedFiles()
+ setStatus()
+ isPublic()

SetManagementManager

+ saveFlowAnalysisSet()
+ updateFlowAnalysisSet()
+ saveFlowAnalysisSetMember()
+ getFlowAnalysisSetDetail()
+ getFlowAnalysisSetMembers()
+ getFlowAnalysisSetMembersList()
+ getFlowAnalysisSets()
+ deleteFlowAnalysisSetMember()

SessionServiceBase

+ ejbCreate()
+ setSessionContext()
+ ejbRemove()
+ ejbActivate()
+ ejbPassivate()
+ checkProjectMembership()
+ checkProjectsMembership()
+ checkProjectOwnership()
+ checkProjectOwnerOrManager()
+ checkCGMembership()
+ checkPI()
+ checkPIorPM()
+ getUserId()
+ getLoginName()
+ validateDate()
+ beginQueryAudit()

CrossSampleAnalysisManager

+ submitTask()
+ saveCrossSampleSet()
+ saveCrossSampleAnalysis()
+ saveCrossSampleSetMember()
+ getCrossSampleAnalysisResults()
+ getCrossSampleAnalysisByTaskId()
+ getAnalysisHistoryByProjectId()
+ getCrossSampleSetMembersList()
+ getCrossSampleAnalysisSets()
+ getFlowCentroidFile()

AnalysisTaskManager

+ AnalysisTaskManager()
+ submitTask()
+ getTasks()
+ getTasks()
+ getTasksByProjectId()
+ getTaskResults()
+ deleteTask()
+ getTask()
+ resubmitTasks()
+ isTaskViewable()
+ getMyAnalysisResults()
+ getMySavedLists()
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18.8.3 DAO 

 
 

 

 

  

HibernateBaseDAO

+ save()

+ update()

+ mergeChanges()

+ load()

+ get()

+ delete()

+ saveOrUpdate()

+ batchInsert()

+ batchUpdate()

+ batchInsertWithSession()

+ batchUpdateWithSession()

+ batchInsertNoFlush()

+ batchInsert()

+ batchInsert()

+ flushSession()

+ batchDeleteBySingleColumnValue()

+ batchDelete()

+ getLookupData()

+ count()

+ setOrderBy()

+ setOrderBy()

+ setOrderBy()

+ getNextValOf()

+ getDistinctValueOf()

+ closeNoneTransactedSession()

+ rollDate()

ComplexSearchDAO

+ ComplexSearchDAO()

FlockAnalysisDAO

+ getFlowFlockAnalysisByTask()

+ getTaskInput()

+ updateFlowFlockAnalysisResult()

+ updateFlockAnalysis()

+ getSavedCentroids()

+ getFlowCentroidDetail()

+ getFlockAnalysisResults()

+ getFlockAnalysisTasksByProjectId()

+ getCentroidMarkers()

+ getFlowFlockDataInputMarker()

BaseReferenceQueryDAO

+ setRestrictionsForOne()

+ setRestrictionsForOne()

+ setRestrictionsForOneLowerCase()

+ addDisjuntion()

+ addDisjuntionLowerCase()

+ setRestrictionsForTwo()

+ getTotSpecNumber()

+ deleteList()

+ loadLists()

+ saveAllList()

+ saveSelectedItemsList()

FileManagementDAO

+ getFlowFlockDataInput()

+ getFlowFlockDataInputMarkers()

+ getFlowFlockDataInputMarker()

+ getFcsMarkerFile()

+ getFcsTextFile()

+ isPublic()

+ getUploadedFiles()

+ getFlowFiles()

SetManagementDAO

+ getFlowAnalysisSetDetail()

+ getFlowAnalysisSetMembers()

+ getFlowAnalysisSetMembersList()

+ getFlowAnalysisSets()

+ deleteFlowAnalysisSetMember()

CrossSampleAnalysisDAO

+ getCrossSampleAnalysisResults()

+ getCrossSampleAnalysisResultsList()

+ getCrossSampleAnalysis()

+ getCrossSampleAnalysisResult()

+ updateCrossSampleAnalysisResult()

+ deleteCrossSampleAnalysisResult()

+ getFlowCentroidFile()

+ updateCrossSampleAnalysis()

+ getCrossSampleSetMembersList()

+ getCrossSampleAnalysisByTaskId()

+ getCrossSampleAnalysisSets()

+ getCrossSampleAnalysisTasksByProjectId()

ComplexSearchBaseDAO

+ ComplexSearchBaseDAO()

+ getSessionFactory()

+ setSessionFactory()

+ getSummary()

+ saveAllList()

+ deleteList()

+ loadLists()

+ getAddEntityToCWHQL()
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19.0 HLA ANALYSIS DESIGN PACKAGES  

The MHC validation and sequence feature vector type (SFVT) analysis support system in 

ImmPort is separated into 3 modules: 

1. Upload a HLA typing file from your computer 

2. Create a an HLA data set from ImmPort Data 

3. Re-analyze a HLA data set previously created in ImmPort 

4. Run SFVT analysis 

Each module is intended to provide a mechanism for specifying the input file to the MCH 

validation and analysis support system.  Each module provides the following set of actions 

(workflows) for a specified input file: 

1. Validation of alleles in the file 

2. Validation and generation of SFVT vector files 

3. Validation and allelic and genotypic ambiguity reduction 

4. Run the SFVT analysis module 

5. Validation and run the Pypop quality control tool. 

When an action is requested by the user, the ImmPort system queues a hlavt pipeline job to run 

in the background on an ImmPort application server.  When the job completes, it stores its results 

into the ImmPort Oracle database and the user is notified by e-mail that the job has completed 

and ready for viewing.  Section 6 provides an outline of the hlavt pipeline job.  Below is the 

screen shot illustrating the home page for the three modules. 
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19.1 UPLOAD AN HLA FILE FROM YOUR COMPUTER 

This module provides the mechanism for specifying an HLA typing file on your computer 

(‗select HLA typing file‘) to be used in the chosen action.  This file needs to be in HLA typing 

result format either as a tab-separated text file or 2003 Excel worksheet file.  This file will be 

uploaded into the ImmPort Oracle database and used by the hlavt pipeline job that is queued for 

the requested action.  The screen shot shows the upload file page and illustrates the possible 

actions to be performed on the uploaded file and the set of parameters to be provided by the user.  

The upload display class and sequence diagrams illustrate how the imgt/release information and 

the list of projects are acquired.  The acquisition of the imgt/hla result information and the list of 

projects is the same in all modules.  The class and sequence diagrams illustrate how a jobs is 

submitted for background processing. 

 

 

19.1.1 Upload Display Class Diagrams 
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19.1.2 Upload Display Sequence Diagrams 

 

 

 

HlavtAnalysisManager

+ getImgtRelease()
...

HlavtUtils

+ setImgtRelease()
+ setProjects()
...

HlavtAnalysisDAO

getImgtRelease()
...

ResearchProjectManagerDAO

+ getMyProjects()
...

DisplayHlavtUploadFileAction

+ execute()

ResearchProjectManager

+ getAllUserProjects()
...
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19.1.3 Upload Process Class Diagrams 

 

19.1.4 Upload Process Sequence Diagrams 

 

 

  

HlavtAnalysisManager

+ saveHlavtDataInput()
+ submitTask()
...

HlavtUtils

+ submitTask()
...

HlavtAnalysisDAO

+ save()
...

ProcessUploadHlavtFileAction

+ execute()
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19.2 CREATE A AN HLA DATA SET FROM IMMPORT DATA 

This module provides the mechanism for using HLA typing results that have been previously 

loaded into the ImmPort Oracle database using the ImmPort research data batch upload process 

that is specified elsewhere.  The selection page initially has only accessible projects and saved 

subject lists tables are populated.  Once a selection of a set of projects or subject lists is made, 

then the subject and experiment sample table is populated with results having research data HLA 

typing results that are stored in ImmPort for the chosen projects or subjects lists.  The selection 

screen shot illustrates the case where a set of subject lists have been chosen.   

 

 

Once the subject and experiment sample table is populated, the user can select a set of 

subjects/experiment samples or all subjects from this table and proceed to the next page (display 

page).  On the display page, the user sets the parameters requested.  The extra parameter on the 

display page is the selection of the set of HLA loci to use in generating the HLA typing file.  

Once the set of parameters are chosen in the display page, then the user proceeds to request the 

action be processed.  In this case, the process will generate an HLA typing file form the HLA 

typing results stored for the set of subjects/experiment samples chosen. 
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19.2.1 Create HLA Data Set Selection Class Diagram 

 

 

 

HlavtAnalysisManager

+ getSubjectAndExpSamples()
...

HlavtAnalysisDAO

+ getSfvtSubjectSummary()
...

ResearchProjectManagerDAO

+ getRPsHavingHLATypingByUserId()
...

ResearchProjectManager

+ getAccessibleSfvtProjects()
...

DisplayAccessibleProjectsAction

+ sfvt()
...

DisplaySubjectSummaryAction

+ execute()

DisplaySavedListAction

+ sfvt()
...

ResearchListManager

+ getSavedSubjectListForSfvt()
...

SavedListDAO

+ getSubjectSavedListForSfvt()
...
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19.2.2 Create HLA Data Set Selection Sequence Diagram 

 

 

 

 

 

19.2.3 Create An HLA Data Set Display Class Diagram 
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19.2.4 Create An HLA Data Set Display Sequence Diagram 

 

 

19.2.5 Create HLA Data Set Process Class Diagram 

 

HlavtAnalysisManager

+ getImgtRelease()
+ getExpSamples()
+ storeSubjects()
...

HlavtAnalysisDAO

+ getImgtRelease()
+ getSfvtExpSamples()
...

ResearchProjectManagerDAO

+ getMyProjects()
...

ResearchProjectManager

+ getAllUserProjects()
...

DisplayHlavtGenerateFileAction

+ execute()

ImmportUserObjectManager

+ createUserObjects()
...

ImmportUserObjectDAO

+ createUserObject()
...

DisplayHlavtLocusCounts

+ execute()

HlavtUtils

+ setProjects()
+ setImgtRelease()
...
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19.2.6 Create HLA Data Set Process Sequence Diagram 

 

 

  

HlavtAnalysisManager

+ generateHlavtDataInput()
 + submitTask()
...

HlavtUtils

+ submitTask()
...

HlavtAnalysisDAO

+ generateHlavtDataInput
+ save()
...

ProcessGenerateHlavtFileAction

+ execute()
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19.3 RE-ANALYZE HLA DATA SET PREVIOUSLY CREATED IN IMMPORT 

After a user has created a HLA typing file and annotated it with a name and a description, the 

data set may be retrieved and re-used 

 

 

 

19.3.1 Re-Analyze HLA Data Set Previous Created Display Class Diagram 

 

 

HlavtAnalysisManager

+ setImgtRelease()
getDataSummary()
...

HlavtUtils

+ setProjectes()
+ setImgtRelease()

...

HlavtAnalysisDAO

+ getImgtRelease()
+ getDataSummary()
...

ResearchProjectManagerDAO

+ getMyProjects()

...

ResearchProjectManager

+ getAllUserProjects()
...

DisplayHlavtInputFiles

+ execute()

DisplayHlavtUseFileAction

+ execute()
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19.3.2 Re-Analyze HLA Data Set Previously Created Display Sequence Diagram 

 

 

 

19.3.3 Re-Analyze a HLA Data Set Previously Created Process Class Diagram 

 

 

 

19.3.4 Re-Analyze a HLA Data Set Previously Created Process Sequence Diagram 

 

HlavtAnalysisManager

+ submitTask()
...

HlavtUtils

+ submitTask()
..

HlavtAnalysisDAO

+ save()
...

ProcessUseHlavtFileAction

+ execute()
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19.4 RUN SFVT ANALYSIS 

After a user has generated sequence feature vector files, the data can be analyzed using statistical tests 

including chi-square test.  The workflow requires the user to first choose the set of sequence feature 

vector files that have been generated.  Then the user proceeds to the next step in the workflow.  This step 

requires the user to choose the phenotype, the statistical tests, and the loci over which to run the tests. 
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19.4.1 SFVT Analysis Variant Type Selection Class Diagram 

 

 

  

HlavtAnalysisDAO

+ getHlavtVectorTasks()

...

HlavtAnalysisManager

+ getHlavtTasks()

...

DisplayHlavtFileResults

+ execute()

...
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19.4.2 SFVT Analysis Variant Type Selection Sequence Diagram 

 

 

 

19.4.3 SFVT Analysis Loci Selection Class Diagram 

 

 

  

DisplayHlavtLocusCounts

+ execute()

DisplayHlavtAnalysisParametersAction

+ execute() HlavtAnalysisManager

+ getTask()

+ getPhenotypeColumns()

+ getAnalysisResult()

...

+ getLocusCounts()

...
HlavtAnalysisDAO

+ getPhenotypeColumns()

+ getAnalysisResult()

...

+ getLocusCounts()

...

AnalysisTaskDAO

+ getTask()

...



System Architecture and Software Design Specification 

 

 

 257 Version 4.0 

 

19.4.4 SFVT Analysis Loci Selection Sequence Diagram 

 

 

 

19.4.5 SFVT Analysis Process Class Diagram 

 

 

  

HlavtAnalysisDAO

+ generateHlavtParamInput()

+ submitTask()

...

HlavtAnalysisManager

+ generateHlavtParamInput()

+ submitTask()

...

HlavtUtils

+ submitTask()

ProcessHlavtAnalysisParametersAction

+ execute()



System Architecture and Software Design Specification 

 

 

 258 Version 4.0 

19.4.6 SFVT Analysis Process Sequence Diagram 

 

 

 

19.5 VIEWING PIPELINE RESULTS 

After an analysis task is completed, the results are displayed in a summary table showing all 

results for that user.   
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The user may click on the Task_ID value to retrieve the results and details about that task. 
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19.5.1 Pipeline Analysis Results Class Diagram 

 

 

 

19.5.2 Pipeline Analysis Results Sequence Diagram 

 

HlavtAnalysisManager

+ getHlavtTasks()

...

DisplayHlavtFileResults

+ execute()

HlavtAnalysisDAO

+ getHlavtTasks()

...
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19.5.3 Pipeline Data Set Details Class Diagram 

 

 

  

DisplayDetailAction

+ execute()

HlavtAnalysisManager

+ getTask()

+ getHlavtAnalysisResult()

+ getHlavtDataInput()

+ getResultsInfo()

+ getAnalysisOutputs()

+ getAnalysisOutput()

+ getHlavtOutputIds()

+ getPhenotypeColumns()

+ getLocusName()

...

+ getTask()

+ getHlavtAnalysisResult()

+ getFileContent ()

HlavtAnalysisDAO

+ getTask()

+ getAnalysisResult()

+ getHlavtDataInput()

+ getHlavtResultsInfo()

+ getAnalysisOutputs()

+ getAnalysisOutput()

+ getHlavtOutputIds()

+ getPhenotypeColumns()

+ getLocusName()

...

+ getTask()

+ getAnalysisResult()

+ getResultDetail()

+ getDataDetail()

+ getAnalysisOutput()

DownloadHlavtFileAction

+ execute()

UserManagerDAO

+getUserByLoginName()

...

UserManager

+ getUser()

...
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19.5.4 Pipeline Data Set Details Sequence Diagram 

 

 

 

19.6 HLAVT PIPELINE 

After a task is initiated from the front-end, a system call is made and the process is executed by a 

series of Perl scripts wrapped around the relevant tools that implement the algorithms. 

19.6.1 HLAVT Pipeline Sequence Diagram 
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19.7 HLA ANALYSIS CLASS DIAGRAMS 

 

19.7.1 Actions 

 

 

DisplayDetailAction

+ execute()

ProcessGenerateHlavtFileAction

+ execute()

HlavtUtils

+ submitTask()

+ getActionType()

+ setCriteria()

+ setProjects()

+ setImgtRelease()

+ getDetails()

ProcessUploadHlavtFileAction

+ execute()

DisplayPypopTimings

+ execute()

DownloadHlavtFileAction

+ execute()

DisplayChoiceAction

+ execute()

ProcessSelectedChoiceAction

+ execute()

ProcessUseHlavtFileAction

+ execute()

DisplayPopulationAreas

+ execute()

DisplayAnalysisHistoryAction

+ execute()

DisplayHlavtUploadFileAction

+ execute()

ImmPortActionBase

+ ImmPortActionBase()

ProcessHlavtAnalysisParametersAction

+ execute()

HlavtUtils

+ submitTask()

+ getActionType()

+ setCriteria()

+ setProjects()

+ setImgtRelease()

+ getDetails()

DisplayPypopTimingData

# createPageableDto()

DisplayHlavtLocusCounts

# createPageableDto()

DisplayHlavtFileResults

# createPageableDto()

DisplayHlavtInputFiles

# createPageableDto()

DisplayHlavtUseFileAction

+ execute()

DisplayPopulationAreaData

# createPageableDto()

DisplaySubjectSummaryAction

+ execute()

DisplayHlavtGenerateFileAction

+ execute()

DisplayNonAssociatedEntitiesActionBase

+ execute()

ImmPortActionBase

+ ImmPortActionBase()

PageableActionBase

+ execute()

DisplayHlavtAnalysisParametersAction

+ execute()

DisplayHlavtAnalysisFileAction

+ execute()
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19.7.2 EJB 

 

19.7.3 DAO 

 

  

SessionServiceBase

+ ejbCreate()

+ setSessionContext()

+ ejbRemove()

+ ejbActivate()

+ ejbPassivate()

+ checkProjectMembership()

+ checkProjectsMembership()

+ checkProjectMemberships()

+ checkProjectOwnership()

+ checkProjectOwnerOrManager()

+ checkCGMembership()

+ checkPI()

+ checkPIorPM()

+ getUserId()

+ getLoginName()

+ validateDate()

+ beginQueryAudit()

AnalysisTaskManager

+ AnalysisTaskManager()

+ submitTask()

+ getTasks()

+ getTasks()

+ getTasksByProjectId()

+ getTaskResults()

+ deleteTask()

+ getTask()

+ resubmitTasks()

+ isTaskViewable()

+ getMyAnalysisResults()

+ getMySavedLists()

HlavtAnalysisManager

+ getLocusName()

+ getDataSetSummary()

+ getPopulationAreaData()

+ saveHlavtDataInput()

+ storeSubjects()

+ clearSubjects()

+ generateHlavtDataInput()

+ generateHlavtParamInput()

+ getAnalysisResult()

+ getHlavtParams()

+ getPhenotypeColumns()

+ getResultsInfo()

+ getLocusCounts()

+ getHlavtTasks()

+ getSubjectCount()

+ getImgtRelease()

+ submitTask()

+ getHlavtAnalysisResult()

+ getHlavtDataInput()

+ getAnalysisOutput()

+ getAnalysisOutputs()

+ getFileContent()

+ getHlavtOutputIds()

+ getSubjectAndExpSamples()

+ getExpSamples()

+ saveAllSubjects()

+ export()

HibernateBaseDAO

+ save()

+ update()

+ mergeChanges()

+ load()

+ get()

+ delete()

+ saveOrUpdate()

+ batchInsert()

+ batchUpdate()

+ batchInsertWithSession()

+ batchUpdateWithSession()

+ batchInsertNoFlush()

+ batchInsert()

+ batchInsert()

+ flushSession()

+ batchDeleteBySingleColumnValue()

+ batchDelete()

+ getLookupData()

+ count()

+ setOrderBy()

+ setOrderBy()

+ setOrderBy()

+ getNextValOf()

+ getDistinctValueOf()

+ closeNoneTransactedSession()

+ rollDate()

HlavtAnalysisDAO

+ getOutputId()

+ getLocusName()

+ getDataSummary()

+ getAnalysisResult()

+ getDataDetail()

+ getResultDetail()

+ getHlavtDataInput()

+ generateHlavtDataInput()

+ getLocusCounts()

+ getLocusCounts()

+ getHlaFile()

+ updateAnalysisResult()

+ insertAnalysisOutput()

+ insertAnalysisOptionalCols()

+ insertAnalysisResultsInfo()

+ getHlavtResultsInfo()

+ getAnalysisOutput()

+ getHlavtOutputIds()

+ getAnalysisOutputs()

+ getImgtRelease()

+ getSfvtSubjectSummary()

+ getSfvtExpSamples()

+ getHlavtTasks()

+ getHlavtVectorTasks()

+ getPopulationAreaData()

+ getHlavtParamsByInput()

+ getHlavtParams()

+ getPhenotypeColumns()
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19.8 HLA VT PIPELINE CODE BASE DESCRIPTION  

The HLAVT pipeline executes the Perl code base that performs the requested action.  The Perl 

software base provides the implementation of the programs specified above using a Perl class 

structure.  An action is identified by an analysis task name (hlavf, hlavt, hlavd, hlava, and hlaqc).  

The controller for the pipeline is the Perl program, runQualityControlPipeline.pl.  The controller 

will serially execute a number of Perl programs that define the particular action as specified 

below: 

 

Program Description 

runQualityControlPipeline.pl This program is the controller program.  It manages 

execution of the programs defined by an action.  If 

the action has requested that the generated output 

files be in IMGT/HLA version 2.* format, then this 

program converts all output files into version 2.* 

format after all results are generated. 

validateAlleleNames.pl This program performs validation of HLA locus 

alleles and codes that appear in the input file to the 

action.  The alleles and codes (IMGT/HLA G- and P-

codes) need to conform to IMGT/HLA format 

standards.  Also, NMDP codes need to satisfy 

NMDP standards and be replaced by their 

corresponding group of alleles.  This program 

executes the third-party tool ANTT.exec to perform 

IMGT/HLA format standard validation 

generateVariantTypes.pl This program takes the output of the 

validateAlleleNames.pl program and generates the 

sequence feature vector files associated with the loci 

that have data in the input file. 

allelicAmbiguityReduction.pl This program performs the allelic ambiguity 

reduction developed by a team of experts.  This tool 

takes the output of the validateAlleleNames.pl tool 

and generates a file containing the results of allelic 

ambiguity reduction 

genotypeAmbiguityReduction.pl This program performs the genotypic ambiguity 

reduction developed by the same teams of experts as 

allelic ambiguity reduction.  This tool takes the 

output of allelicAmbiguityReduction.pl and 

generates a file containing genotypic ambiguity 

reduction. 
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Program Description 

analyzeVariantTypes.pl This program performs statistical tests including chi-

square test on sequence feature variant types The tool 

was developed by a team of experts.  This tool takes 

the output of generateVariantTypes.pl and generates 

results of the analysis 

runPypop.pl This programs run a population genomics analysis 

using the pypop tool on the output of the tool 

validateAlleleNames.pl.  pypop tool is a third-party 

tool and  is configured to run Hardy-Weinberg and 

Hardy-Weinberg-Guo-Thompson analyses 

 

The following third-party tools are used in the hlavt pipeline. 

Third-Party Tools Description 

ANTT.exe This program is implemented in visual basic and performs 

allele validation using IMGT/HLA format standards.  This 

tool is available from IDAWG (http://igdawg.org/) and is 

described there. 

Pypop This program is implemented in python and performs 

population genomics analysis.  It is available from the web-

site http://www.pypop.org/ and is described there 

 

  

http://igdawg.org/
http://www.pypop.org/
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20.0 GENEPATTERN 

The ImmPort system provides a set of tools that enable scientists to perform reproducible in silico 

research for gene expression analysis.  To do this, the ImmPort team has integrated the open source 

GenePattern platform by the Broad Institute at 

http://www.broadinstitute.org/cancer/software/genepattern/.   GenePattern is a powerful genomic analysis 

platform providing a number of useful state of the art analysis tools.  The tools can run stand-alone or can 

be combined in a pipeline fashion where the output of a previous step is used as the input to the next step 

in a pipeline.   Figure 13-1 GenePattern Workflow shows a typical workflow scenario: 

 

  

 

 

 

 

 

 

 

 

The GenePattern component includes 57 categories of modules noted in the table below for gene 

expression analysis: 

 

 

 

 

http://www.broadinstitute.org/cancer/software/genepattern/
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20.1 GENEPATTERN ARCHITECTURE 

 

As depicted in Figure 20-1 GenePattern Software Architecture, an instance of the GenePattern platform is 

hosted on each application server.  A GenePattern instance is a self-contained component, executing 

within its own process space and Tomcat Web Container outside the JBoss environment.  Multiple 

GenePattern instances can be started on different hosts across the network.  But only one installation of 

the GenePattern software exists.  The GenePattern core components, including the bundled and home 

grown modules are installed on the Network Attached Storage (NAS) server.  This configuration allows 

for a flexible environment, making it easy for software upgrades.   

 

Authentication and authorization to GenePattern modules, job history, and results are based on Single 

Sign On using GenePattern's IauthenticationPlugin mechanism. The IauthenticationPlugin is a software 

interface component that facilitates access to remote GenePattern clients via standard HTTP requests or 

web services APIs. 

 

The ImmPort Sun Grid Engine (SGE) Component is a 3-node grid computing environment where 

GenePattern tasks are queued for batch processing.  SGE is powerful open source grid computing 

platform that supports state of the art features such as multi-job clustering, parallelism, job persistence, 

load distribution, job monitoring, and advanced scheduling algorithms.  Since GenePattern is 

programming language agnostic, the executing nodes on the SGE are configured to support multiple 

programming languages, including R, Perl, C, C++, Java, and Bash.  Jobs are sent off for processing via 

the SGE qsub utility.   

 

In addition to hosting the GenePattern installation, the NAS server functions as central repository for 

storing intermediate files and analysis results.  The SGE nodes and application servers are securely 

configured to access the NAS server.  NAS communication is carried out via NFS v4 protocol. 
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Figure 20-1. GenePattern Software Architecture  
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20.2 GENEPATTERN ANALYSIS SUBMISSION 

The GenePattern analysis task submission consists of 6 major steps: 

 Authentication & Authorization 

 Display the analysis modules the user has access to 

 Select a module and enter parameters 

 Schedule the task for execution 

 Process and store the results 

 Display the results 

 
First, the user is authenticated and authorized with the appropriate level of access control.  The user is 

then presented with all available modules and available options.  After selecting the corresponding 

module, the system presents the user with a consistent GenePattern UI screen to collect metadata and 

required inputs.  Upon submission of the task, the system sends a message via the qsub utility to SGE.  

SGE schedules the corresponding job for the next available node for job execution.  The results are stored 

on the NAS server and the job status is updated accordingly.  After job completion, the system presents 

the user with options to view or download results.  At any point, the user can decide to cancel, view or 

delete any of the submitted jobs to which the user has access to.     

This screen provides a summary overview of various types of Gene Expression analysis modules, both 

single analysis and pipeline. The search option is used to find the module of interest.   
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After a module is selected, the user is presented with the GenePattern analysis parameter entry 

screen (customized in the ImmPort stylesheets) in the central frame with the surrounding 

ImmPort menus and presentation. 

 

 
 

After an analysis task is completed, the GenePattern results interface is presented again within the context 

of the ImmPort menu structure. 
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20.2.1 Gene Pattern Analysis Submission Class Diagram 

 

20.2.2 Gene Pattern Analysis Submission Sequence Diagram 
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20.2.3 Gene Pattern Analysis Job Management Class diagram 

 

 

 

 

 

 

 

20.2.4 Gene Pattern Analysis Job Management Sequence diagram 

 

Out of the box, Gene Pattern provides integrated analysis job management, allowing scientists to view the 

job history and individual results, delete results, and reload previously executed tasks.   The diagrams 

below depict the interaction for viewing, deleting and reloading tasks. The reload function is particularly 

useful because it enables scientists to re-execute a previously analysis run, while modifying one or more 

parameters.  
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20.2.5 Gene Pattern Presentation Tier Class Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20.2.6 Gene Pattern Business Tier Class Diagram 

 

The GenePattern component re-utilizes the Advanced Search component for database access.  

Please, see the Advanced Search component class diagram. 

 

20.2.7 Gene Pattern DAO Tier Class Diagram 

 

The GenePattern component re-utilizes the Advanced Search component for database access.  

Please, see the Advanced Search component class diagram. 

  



System Architecture and Software Design Specification 

 

 

 277 Version 4.0 

21.0 PED FILE GENERATION DESIGN PACKAGES 

The ImmPort genetic analysis data set generation utility (PED Generation) allows you to create 

the .ped (pedigree) and .info (marker information) files for the ‗pre MAKEPED‘ linkage file 

format commonly used in genetic analysis algorithms.  The following screen shot displays the 

home page for PED Generation. 

 

21.1 CHOOSE SUBJECT LISTS 

On the PED Generation home page, the user selects the subject lists that will be assigned to the 

case, control, and unknown groups.  Not all groups need have subject lists selected.  Each group 

must have a set of subjects that do not appear in the other two groups.  If a two of the groups 

have common subjects, then a group validation error occurs and a validation error table appears 

with the subjects in validation showing the subject lists from the two groups containing the 

common subjects.  If this validation succeeds (no common subjects among the groups), then the 

results proceeds to the subject validation page, 
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After subject selection, if there is a validation error the user is presented with the interface below. 
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21.1.1 Choose Subject Lists Class Diagrams 

 

21.1.2 Choose Subject Lists Sequence Diagrams 

 

 

21.1.3 Validation Error Class Diagrams 

 

DisplayPedHomePage

+ execute()

DisplayMyProjectsAction

+ execute()

PedAnalysisManager

+ clearTemporaryData()
+ getSubjectLists()
...

ResearchProjectManager

+ getMyProjectIDs()
+ getPublicWorkspaces()
..

ImmportUserObjectManager

+ deleteUserObject()
...

ImmportUserObjectDAO

+ deleteUserObject()
...

ResearchProjectManagerDAO

+ getMyResearchProjects()
+ getPublicWorkspaces()
...

DisplaySubjectListsAction

+ execute()

PedAnalysisDAO

+ getLists()
...
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21.1.4 Validation Error Sequence Diagrams 

 

  

DisplayInvalidSubjectAction

+ execute()

...

PedAnalysisDAO

+ validateSubjectsByCategory()

...

PedAnalysisManager

+ validateSubjectsByCategory()

...

ApplySubjectGroupsAction

+ execute()

PedSnpUtils

+ computeSubjectGroups()

...
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21.2 SUBJECT VALIDATION RESULTS 

The subject validation results page displays the subjects in each group (case, control, and 

unknown) binned into subjects that meet all requirements for PED Generation and those subjects 

that do not.  Each binned set of subject can be viewed on subject lists page.  This page provides 

the details why subjects meet or do not meet PED Generation requirements.  When a user 

proceeds to the next step from the subject validation page, he goes to the SNP selection page. 

 

 

If a user clicks on show details, he is presented with a standard summary grid for subject data as 

shown below. 
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21.2.1 Subject Validation Results Class Diagrams 

 

 

PedAnalysisDAO

+ validateSubjectsByCategory()

+ getGoodAndBadSubjects()

...

PedAnalysisManager

+ validateSubjectsByCategory()

+ getGoodAndBadSubjects()

...

ApplySubjectGroupsAction

+ execute()

ImmportUserObjectManager

+ createUserObject()

...

ImmportUserObjectDAO

+ createUserObject()

...

PedSnpUtils

+ computeSubjectGroups()

...
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21.2.2 Subject Validation Results Sequence Diagrams 

 

 

21.2.3 Subject List Class Diagrams 

 

PedAnalysisDAO

+ getGoodSubjectData()

+ getBadSubjectData()

...

PedAnalysisManager

+ getSubjectData()

...

DisplayPedSubjectGroupsAction

+ execute()

ImmportUserObjectManager

+ getUserObject()

...

ImmportUserObjectDAO

+ getUserObject()

...
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21.2.4 Subject List Sequence Diagrams 
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21.3 SNP SELECTION 

The SNP selection page displays the allocation of SNP markers to the various reagents used in 

the SNP assay results for the set of all subjects chosen (all cases, controls, and unknowns).  To 

generate the PED files (.ped and .info), the user can use all SNPs determined from all the SNP 

assays displayed, or only the common SNPs, or use a SNP list previous stored, or an uploaded 

file containing a SNP list.  Once the parameters have been chosen on the page, the user proceeds 

to PED Generation. 
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21.3.1 SNP Selection Class Diagrams 

 

PedSnpUtils

+ setSnps

+ setEnvironment()

...

DisplayPedSnpSelectionAction

+ execute()

PedAnalysisManager

+ setSnps()

+ getReagentData()

...

ImmportUserObjectManager

+ getUserObject()

+ createUserObject()

...

PedAnalysisDAO

+ getSnpSets()

+ getReagentData()

...

ImmportUserObjectDAO

+ getUserObject()

+ createUserObject()

...

ResearchListManager

+ loadLists()

...

SnpQueryDAO

+ loadLists()

...

UserManager

+ getCurrentUser()

...

UserManagerDAO

+ getUserById()

...

DisplayPedExpSamplesAction

+ execute()
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21.3.2 SNP Selection Sequence Diagrams 
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21.3.3 SNP Selection Processed Class Diagrams 

 

21.3.4 SNP Selection Processed Sequence Diagrams 

 

  

ImmportUserObjectManager

+ createUserObject()

...

ImmportUserObjectDAO

+ createUserObject()

...

PedAnalysisDAO

+ validateSubjectsByCategory()

+ getGoodAndBadSubjects()

...

PedAnalysisManager

+ validateSubjectsByCategory()

+ getGoodAndBadSubjects()

...

ApplySubjectGroupsAction

+ execute()
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21.4 PED GENERATION RESULTS 

The PED Generation results page displays the results of PED Generation and genotype analysis 

results (e.g., Haploview).  The user can click on the PED Generation result and get the PED 

Generation results detail page. 

 

 

 

From the detail page, the user can proceed to Haploview analysis. 
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21.4.1 PED Generation Results Class Diagrams 

 

 

 

21.4.2 PED Generation Results Sequence Diagrams 

 

GetAnalysisHistoryAction

+ execute()

HaploviewAnalysisManager

+ getHaploviewTasks()

+ getTasks()

...

AnalysisTaskDAO

+ getTasksByUserId()

...
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21.4.3 PED Generation Results Detail Class Diagrams 

 

 

 

21.4.4 PED Generation Results Detail Sequence Diagrams 

 

 

21.5 PED FILE GENERATION CLASS DIAGRAMS 

 

DisplayDSDetailAction

+ execute()

+ prepareDSDetail()

HaploviewDataManager

+ getDataSetDetail()

...

LinkagePedigreeDAO

+ getDataSetDetail()

...
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21.5.1 Actions 

 

 

ImmPortActionBase

+ ImmPortActionBase()

ApplySubjectGroupsAction

+ execute()

PedSnpUtils

+ setEnvironment()

+ setSnps()

+ projectIds()

+ setProjectIds()

+ setCriteria()

+ computeSubjectGroups()

+ getProjects()

DisplayPedSnpSelectionAction

+ execute()

PedSaveAllSubjects

+ execute()

ProcessGeneratePedFileAction

+ execute()

ImmPortActionBase

+ ImmPortActionBase()

DisplayPedSubjectGroupsAction DisplayPedHomePage

+ execute()

DisplaySubjectListsActionDisplayPedExpSamplesActionDisplayInvalidSubjectAction

DisplayAssociatedEntitiesActionBase

+ execute()

DisplayNonAssociatedEntitiesActionBase

+ execute()

DisplayMyProjectsAction

+ execute()

GetAnalysisHistoryAction

+ execute()

PageableActionBase

DisplayDSDetailAction

+ execute()

+ prepareDSDetail()
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21.5.2 EJB 

 

ImmportUserObjectManager

+ ImmportUserObjectManager()

+ getUserObject()

+ getUserObject()

+ createUserObject()

+ deleteUserObject()

PedAnalysisManager

+ getSubjectLists()

+ validateSubjectsByCategory()

+ getGoodAndBadSubjects()

+ clearTemporaryData()

+ getSubjectData()

+ getReagentData()

+ setSnps()

+ createTask()

+ saveAllList()

+ export()

SessionServiceBase

+ ejbCreate()

+ setSessionContext()

+ ejbRemove()

+ ejbActivate()

+ ejbPassivate()

+ checkProjectMembership()

+ checkProjectsMembership()

+ checkProjectOwnership()

+ checkProjectOwnerOrManager()

+ checkCGMembership()

+ checkPI()

+ checkPIorPM()

+ getUserId()

+ getLoginName()

+ validateDate()

+ beginQueryAudit()

AnalysisTaskManager

+ AnalysisTaskManager()

+ submitTask()

+ getTasks()

+ getTasks()

+ getTasksByProjectId()

+ getTaskResults()

+ deleteTask()

+ getTask()

+ resubmitTasks()

+ isTaskViewable()

+ getMyAnalysisResults()

+ getMySavedLists()

HaploviewDataManager

+ HaploviewDataManager()

+ getDataSetSummary()

+ getDataSetDetail()

+ getLinkageContent()

+ getMarkerContent()

+ getMissingMarkers()

+ createLinkageFile()

+ createMarkerFile()

HaploviewAnalysisManager

+ saveSubmissionTempData()

+ getHaploviewTasks()

+ submit()
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21.5.3 DAO 

 

 

 

 
  

PedAnalysisDAO

+ getLists()

+ validateSubjectsByCategory()

+ getGoodAndBadSubjects()

+ convertToArray()

+ convertToArray()

+ getGoodAndBadSubjects()

+ getSubjectResultData()

+ getGoodSubjectData()

+ getBadSubjectData()

+ getSubjectToAffectionStatus()

+ getSubjArray()

+ getReagentData()

+ getFinalSnps()

+ getSnpSets()

+ getNextPedId()

+ getNextMarkId()

+ getReagents()

+ getSnpData()

BaseReferenceQueryDAO

+ setRestrictionsForOne()

+ setRestrictionsForOne()

+ setRestrictionsForOneLowerCase()

+ addDisjuntion()

+ addDisjuntionLowerCase()

+ setRestrictionsForTwo()

+ getTotSpecNumber()

+ deleteList()

+ loadLists()

+ saveAllList()

+ saveSelectedItemsList()

HibernateBaseDAO

+ save()

+ update()

+ mergeChanges()

+ load()

+ get()

+ delete()

+ saveOrUpdate()

+ batchInsert()

+ batchUpdate()

+ batchInsertWithSession()

+ batchUpdateWithSession()

+ batchInsertNoFlush()

+ batchInsert()

+ batchInsert()

+ flushSession()

+ batchDeleteBySingleColumnValue()

+ batchDelete()

+ getLookupData()

+ count()

+ setOrderBy()

+ setOrderBy()

+ setOrderBy()

+ getNextValOf()

+ getDistinctValueOf()

+ closeNoneTransactedSession()

+ rollDate()

LinkagePedigreeDAO

+ getDataSummary()

+ getDataDetail()

+ getLinkageContent()

+ getMarkerContent()

+ createLinkageMarkerData()

SnpQueryDAO

+ searchSnpSummaryByGeneInfo()

+ getSNPFunctions()

+ getGeneIdByRefSeqMRNA()

+ getSNPSequence()

+ getHapMapList()

+ getHapMapTypes()

+ getHapMap()

+ getPopulationTypes()

+ getIndGeneotypeList()

+ getGenoTypeFreqency()

+ getIndNums()

+ getTagSnpFile()

+ getSnpIdByGeneId()

+ createChromBuldMap()

+ getChromosomeList()

+ getGenotypeDataSources()

+ getGenotypePopulations()

+ getSNPGeneInfos()

ImmportUserObjectDAO

+ getUserObject()

+ createUserObject()

+ deleteUserObject()
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22.0 HAPLOVIEW DESIGN PACKAGES 

22.1 SUBMIT HAPLOVIEW ANALYSIS 

The ImmPort Genetic Analysis Tool (IGAT) allows users to analyze their genotype data.  The algorithms 

implemented in IGAT are adapted from the Haploview algorithm developed by Mark Daly's laboratory at 

the Broad Institute (http://www.broadinstitute.org/sections/science/programs/medical-and-population-

genetics/haploview).      

ImmPort currently supports the following functionalities adapted from Haploview: 

Linkage Disequilibrium (LD) and haplotype block analysis 

Haplotype population frequency estimation 

Single SNP and haplotype association tests on population-based case/control studies 

Permutation testing for association significance 

 

The desktop Haploview application can be run on dataset of more than 20,000 markers, but it cannot 

export the LD plot if the dataset is more than ~1000 markers.  The ImmPort implementation of 

Haploview exports LD plots to the ImmPort web interface.  To generate these very large LD plots, the 

entire image is created in memory and is sliced into several smaller pieces which are exported.  The 

ImmPort enterprise version of Haploview can handle datasets consisting up to about 3000 markers. 

The Haploview analysis task submission consists of 6 major steps: 

Authentication & Authorization 

Selecting a research project for accessing data and storing results 

Use an existing dataset or upload a new dataset 

Schedule the task for execution 

Process and store the results 

Display the results 

First, the user is authenticated and authorized and granted the appropriate level of access control.  

The user is then presented with the option to use an existing dataset or upload a new dataset.   

 

http://www.broadinstitute.org/sections/science/programs/medical-and-population-genetics/haploview
http://www.broadinstitute.org/sections/science/programs/medical-and-population-genetics/haploview
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After making the dataset choice, the system presents the user with a consistent Haploview UI 

screen to collect the analysis metadata and required inputs.   
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Upon submission of the task, the job is scheduled and processed accordingly.  The results are 

stored on the NAS server and the job status is updated.  After job completion, the system 

presents the user with options to view or download results.   

 

22.1.1 Haploview Analysis Submission Class Diagram 

 

22.1.2 Haploview Analysis Submission Sequence Diagram 
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22.1.3 Haploview View Analysis Result Class Diagram 

 

22.1.4 Haploview View Analysis Result Sequence Diagram 

The View Analysis components enable scientist to view the job history and individual results.  

 

22.1.5 Haploview Presentation Tier Class Diagram 
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22.1.6 Haploview Business Tier Class Diagram 
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22.1.7 Haploview DAO Tier Class Diagram 
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23.0 TAGSNP DESIGN PACKAGES 

 

Single Nucleotide Polymorphisms (SNPs) are nucleotide positions that vary between individuals 

in a population.  Studies have shown that SNP site genotypes are significantly correlated; a small 

SNP subset, tag SNPs, are maximally informative because they capture most of the haplotype 

structure of the human genome and are therefore valued in genetic and disease association 

studies.   ImmPort employs the LDSelect algorithm developed by a team headed by Dr. Chris 

Carlson (Carlson et al, Am J Hum Genet. 2004 Jan;74(1):106-20 using the human genome data 

from Phase II of the HapMap project to identify tagSNPS. 
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23.1 TAGSNP ANALYSIS GENE 

TagSNP analysis by gene is supported via the TagSNP Selection/Gene Search screen.  Details of 

this screen include defining search options by type (gene symbol, name or ID), text, species, and 

genome build version. 
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23.1.1 TagSNP Analysis Gene Sequence Diagram 
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23.2 TAGSNP ANALYSIS CHROMOSOME 

TagSNP analysis by chromosome region is supported via the TagSNP Selection/Specify 

Chromosome Regions screen.  Details of this screen include defining chromosome regions of 

interest, population, and LDSelect parameters. 
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23.2.1 TagSNP Analysis Chromosome Sequence Diagram 

 
  



System Architecture and Software Design Specification 

 

 

 307 Version 4.0 

23.3 ANALYSIS HISTORY 

Display of TagSNP analysis history includes a listing analysis tasks submitted, date, and time 

and task status. 

 

 
 

 
23.3.1 Analysis History Class Diagram 

 

 
 

 
23.3.2 Analysis History Sequence Diagram 

 

 
  

GetAnalysisHistoryAction

+ execute()

TagSNPAnalysisDAO

+ getTasksByUserId()
...

TagSNPAnalysisManager

+ getTasks()
...
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23.4 ANALYSIS RESULT 

 

The Analysis Result display provides a summary of the analysis parameters with the returned 

SNPs presented in table format.  The SNP table allows for selection of SNPs to be saved as a list. 

 

 
 

 
23.4.1 Analysis Result Class Diagram 

 

 
 

TagSNPAnalysisDAO

+ getTask()
...

TagSNPAnalysisManager

+ getTaskResults()
...

GetAnalysisResultAction

+ execute()
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23.4.2 Analysis Result Sequence Diagram 
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23.5 TAGSNP CLASS DIAGRAM 

 
 

TagSNPAnalysisDAO

+ getTask()
+ getTaskAndUpdateStatus()
+ getTasksByUserId()
+ getActiveTasks()
+ getTaskIdsByUserId()
+ deleteTask()
+ createTask()
+ createResults()
+ getTaskResults()
+ getLDSelectResults()
+ updateTask()
+ updateTaskToStarted()
+ batchInsertLDSelectParse()
+ updateTaskToFinished()
+ updateTaskResult()
+ getPrettyBaseStream()

GeneQueryManager

+ GeneQueryManager()
+ getTaxonomyBuildMaps()
+ getGeneSummary()
+ getGeneSummaryByChromosome()
+ getGeneDetails()
+ getProteinOfGene()
+ getPathwayOfGene()
+ getOntology()
+ getOntologyDistinct()
+ getProteinInteractions()
+ getRelatedSequences()
+ getHomologene()
+ getPhenotype()
+ getReference()
+ getPolymorphism()
+ getMhcLocus()
+ getLatestBuildCode()
+ getChoiceLists()
+ getTagSnpFile()
+ getPopulationTypes()
+ getGeneSummaryDetails()
+ getGeneSummary()
+ getUcscRefGenes()
+ getTranscriptDetails()
+ validateChromosomePositions()

TagSNPAnalysisManager

+ TagSNPAnalysisManager()
+ getTasks()
+ getTaskResults()
+ submitTask()
+ deleteTask()
+ getTask()
+ resubmitTasks()
+ validateChromLocations()
+ createTask()
+ parseLDSelectNativeResults()

GeneQueryDAO

+ getUnigenes()
+ getUnigenes()
+ getGeneInfo()
+ getGeneInfoSearchHql()
+ getGeneInfoDetailsByGeneIds()
+ searchByMrnaOrProtein()
+ searchByGoInfo()
+ checkGeneRetired()
+ getReferences()
+ getPhenotypes()
+ getAlleles()
+ getMhcLocus()
+ getPolymorphism()
+ getGeneExpressions()
+ getLatestBuildCode()
+ getLatestBuildCodes()
+ getTranscripts()
+ getUcscRefGenes()
+ getUcscRefGenes()
+ getUcscRefGenesMap()
+ getUcscRefGenes()
+ getMrnaSequences()
+ getMrnaSequencesMap()
+ getGeneSpan()
+ getRefSeqGeneIdByChromosome()
+ createChromBuldMap()
+ setOrderBy()
+ getGeneInfosByGeneIds()
+ getGeneInfoByGeneId()
+ getGos()
+ getGosDistinct()
+ getUcscRefGenes()
+ validateChromosomePositions()
+ getProteinInteractions()
+ getRelatedSequences()
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24.0 GBROWSE 

 

The ImmPort system integrates the Generic Model Organism Database (GMOD) Gbrowse product as a 

genome sequence and feature visualization tool. database connectivity, multi-language support, and 

embedded images for use on internal web pages.   

GBrowse is a Perl-based tool that relies on other key technologies such as the Apache web server for 

hosting web pages, Perl's Database Interface (DBI) for database connectivity,  the Common Gateway 

Interface (CGI) perl library, and BioPerl.  The GBrowse web application is hosted on Apache web server 

instances distributed across the network.  This provides a flexible integration because the work is 

offloaded from the main web application engine.  More GBrowse instances can be added as the workload 

volume increases in the future.  The main ImmPort web application running on the JBoss application 

container communicates with GBrowse using the HTTP protocol.   

The ImmPort GBrowse implementation supports the visualization of default genomic features including 

NCBI RefSeq and UCSC Known gene transcripts and NCBI dbSNP single nucleotide polymorphisms.  

Additional custom tracks can be added by the user.   
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25.0 ONTOLOGY BROWSER  

The ImmPort system supports browsing and searching of three ontologies: Gene Ontology, Disease 

Ontology and Cell Type ontology.  The Cell Type ontology will be used as an example to illustrate the 

process for supporting ontology data in ImmPort. The Cell Type OBO file is downloaded from the 

obo.cvs.sourceforge.net web site. The information in the OBO file is parsed into 3 formats suitable for 

loading into 3 database tables. The tables are:  CELL_OBO, CELL_TERM and CELL_GRAPH_PATH. 

Additional information curated by the UT staff is merged with the parsed OBO output before loading this 

information into the database. In addition, we index the OBO content using the Lucene text searching 

software to support the free text searching option in the UI. 

 

25.1 UI OVERVIEW 

On the UI, the ontology tree is constructed from the data base using Oracle Connect-By queries and is 

displayed in the left panel using the Ext-JS tree component.  The right panel consists of 2 tab panels: one 

tab for is used to initiate text based searching and displaying the results of a search, the second tab 

displays the summary page for a term.  
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The user can then click on the term identifier to display a detail window for the term. 
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25.2 ONTOLOGY CLASS DIAGRAM 

 

 
 

BrowseCellOntology

+ execute()

GetCellRoot

+ execute()

GetCellPaths

+ execute()

GetCellChildren

+ execute()

GetCellDetail

+ execute()

SearchCell

+ execute()

OntologyManager

+ getCellChildren()
+ getGoChildren()
+ getDisChildren()

+ getCellDetail()
+ getGoDetail()
+ getDisDetail()
+ getCellPaths()
+ getGoPaths()
+ getDisPaths()

OntologyDAO

- OntologyDAO()
+ getCellChildren()
+ getGoChildren()

+ getCellDetail()
+ getGoDetail()
+ getCellPaths()
+ getGoPaths()
+ getDisChildren()
+ getDisPaths()

+ getDisDetail()
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25.3 SEQUENCE DIAGRAM 

 
 
 

 

 

 
 

 

 

 

 

  


